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Return to the 
Moon: Viable? 

The question of when ilit United Sluics 
would again place man nil die iniHin was die 
emphasis of ihree special sessions ai die 
Fourieemh Lunar and I'l.uieiary Stieme 
Conference in lliiuscni, Texas. Iasi niiniili. 
There wan a hint of credibility to die sc dis- 
cussions after ail opeiiiiig .ulfiress liy l [;m.s 
Mark, Dcpuiv Adminislrulor of die Naiioiuil 
Aeronaut its and Space Ad ini nisi rat ion. Mark 
noted dull tin* teclinologv exists to huild a 
space station on the moon ami in operate it 
fur a reasonable cost, lie itoicd the scientific 
advantages, some ol which involved ulitaiiiing 
more ‘ground truth' on the moon to inrin a 
basis for studies ol the solar system, hie also 
inuched upon inicrc-st in die cardi-nmou sys- 
tem. 

hi an analogy with nun’s cx plot at ion of 
muM her hostile eiiviromncni, Aiititiclica. 

Mark noted three phases: 'em ly exploration, 
scientific expedition, and establishment of a 
permanent residence' (Knurl mi lit Lunar and 
Planet. Sci. Cnttf., Sf#rml Sroi'm/ M>shrul\). He 
gut these ideas, he said fi um Werner Von 
Uniun. What awaits in die exploration nl die 
mnun is fur the last phase to be iiiunced in 
part, and initially, by the military, to !>e justi- 
fied by scientific goals, anti to he sustained in 
pan by exploration of lunar resources. It is 
the last ufThcse three pluses that received at- 
tention in formal discussion. As ii turns out, 
it is economic to linnspori costly Imt light- 
weight liquid hydrogen to j parking-oi hit 
storage facility around the earth. It is also 
economically efficient to mine t>x\gc-u mi the 
moon and store it in die same earth-miming 
station. 

The .short-term objectives nf ;i Imiai fuse 
are to mine ilmenite ores on i lie moon, ex- 
tract oxygen I min them, and use that oxsgeii 
with terrestrially derived hydrogen to fuel 
rockets. The result will be a ‘TT,uis]Miii,iiioii 
.mil Supply System between 1 1 >w Kanli tiifiii 
and the Muon Which L'tili/c-s l.uu.ii Derived 
Pmpclbnus' (I). Ciiswell, .S/<e, m! Stwuw AA- 
sfmtfA). The idea is lo build a siirpi isinglv 
low cost sjwce iraiispon.uioii svmciii in which 
rockets could be used over again without die 
wear and tear of uiuiosphciic re-etitiv. 

The current costs of the Space Slmiile are 
S0.U billion lo place lull tons per year in geo- 
synchronous urbil above die earth. One hun- 
dred tuns of liquid-oxygen piopi-llnnl are iv- 
tpiired. I 'he km keis now used to hansler 
pavloiid from low earth orbit to geosynchro- 
nous orbit arc expendable. A rocket luelcxl in 
earth orbit could carry much more valuable 
cargo. A Her such a link between earth mbii 
and the moon were established, .iddiiinmil I.i- 
ciiiiics could he iransportrd eionomirally to 
the moon. Such a system could Ik.- rapidly ex- 
pmulcd lo support » mujot space industry. 

An eventual variation of this dieine woultl 
employ silanes, the silicon analogs of liydro- 
carljonj. No hydrogen would he ic-quired, 
and almost the eiitiix- Inw-curili-oilm/limar 
t unci h in could lie operated from space. 

Facilities on the inoon would lie nuioniulcd 
to mine lunar soils. Various mate rials could 

. ,a hdcated ami the whole operation encr- 
g««l by solar converters. Such a system 
could support a greatly expanded shuttle sys- 
tem. Deep space opcrutiuiis could he genet at- 
eu on the inoon. Criswell, of the California 
apace Institute, calculates dim such ;i system 
would not be too dinicult to get started. 'The 
enure initial system, including propellants, 
could lie taken from cartlt to LEO [low earth 
°™ l l }" one shuttle flight. The luuar-de l ived 
propellants might fonn the first nintetials itt- 

trccily uJT earth which utilize noiuerrestrinl 
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niatetials, alluw cuminiml iiurc-nienied 
growtli aiid might be economically competi- 
tne compared to lamuhing die etuiivalem 
products I mm c.mli.' 

L. I liiskin nt Wasliiugion Univershv, St. 
Louis, has icuiipuied thai an object must lie 
luosietl In ahmit 4D times nxnc cnetgy fioni 
the canh m a high orbit than from the muon 
[Sfirnul Stwion Absinth). The energy atl van- 
tage could nwke it conceivable that lunar tmi- 
lei ials could lie fabricated and transported 
back to earth. Even the limited assessments of 
limar metals 1 wised on observations made 
dining die Apollo program suggest that nl 
least Si, Fc, Mg, Al. O, and Ti could be ex- 
tracted economically. Other possibly cxttaci- 
iible elements From die muon include Ci . Mil, 
S, and P. plus even lesser amounts nl (;, h. 

N. and noble gases. 

It seems dear the United States can have a 
program to return 10 the llicxm. A lunui base 
can feasibly be established, and l lie l.ibnc.i- 
ihui ol lunar niatetials fur die cnnsliuction nf 
spacecraft, I lie Is. and equipment Tor deep 
space lliglits is iccluiolugically possible. A re- 
tu rn-tu-t lic-ntt ion projcci may get priority 
owing to military cmisideralimis. For pca'ceiul 
scicmilic or industrial ic-asuiis, the return to 
the moon evidently only awaits the decision 
tu proceed.— 1*.\ IB 

Isotope 

Fractionation 

A rash ol new ciniliovcrsy lias cmeigc-d 
anuuid ilic subject m:iss-iiule|jeiidi-iii i»u- 
tiq.ic fr.iciioiuiikin el feels, ]wirikuluih in du- 
case ■>! die iixvgcn ivitupes. 1 u be sine, the 
cniiliiisersv b.ts I »eeu .n mil id for jwliilc, bin 
ii has been given new impetus lit t lie results 
nl a lecetit sltidv b\ Mail II. I Itiemeiis and 
{oli ii 1-.. Heideiiieii Ii III ot ibe Uuireisitt <>l 
li.ililurui.i. S.iu Diego l.s'i Irutr. M.mli -I. 

<iiisuv Ariheiiius li.is been living to uni- 
situ e die plauei.iri science ci 1111111111111 % ilmt 
dicmii .il etlci ls in i<», 11 , pc* Irani' >ii.n i<>ii pm- 
1 esses 1 KiiU I expl.iin (•Inc-rvaiiuiis in iiieieoi- 
iles 1 h. 1 i .ippeai to fie Hillside nf die ti.nlilimi- 
allv uiiileishMxl iii.isN-depeiideiii 1i.ic.in > 11 - 
iiiknis (Ci. Arrhenius. 1. 1_ McCiuiub. .mil 
N. F. Kriedtihin. . I »/,»/, by Sfnn r Vi., M, 'JUT, 

I P7-I t. Knlieri Claviou had made the basic nl>- 
sei Villi, n is >ii oxygen ill cJilmiuiteiMu clion- 
di ites dial die slope nf the 6 1 ’ versus S 11 * line 
lviis I imtciid of the slope of 1 /‘J 1 ha met eristic 
ol ieiiesiii.il KH ks and lun.ii s.iinpk-s 
Rn>. Xml. Pun. Sri., 2S. Mil. l!»7»>. I lie 
niass-iiKlepciiilciii elleeis weie asci ihed to the 
ap|iiimil coilirihulinii nf tin micieiil presolar 
svsiem amipoiieiu of (j IA . 

The new rc-.sulis of T'liicinens and Heidcu- 
icicli, liowcver. suggest that ;i superficial 
process involving the lot million of«i«ine may 
produce the fraciioiiiilioti. .Such a process 
could lie stimulated by ultraviolet emissions 
from T-Tauri stars, they suggest, aliening all 
the classes ol meteorites. The process could 
he occurring also in the earth's upper atmo- 
sphere, thus [Kiicmiully affecting oxygen iso- 
tope equilibria and inlcnicLions on the earth's 
sttiTate. 

I low would sm ll a process operate in the 
production of ozone? And why has the proc- 
ess not been suggested lielhre? These arc 
questions dial have come lo the mind of 
workers in the general field of isotope geo- 
chemistry. What Tliiemens and Heidenreich 
actually observed was a carefully analyzed ex- 
periment. They started with a sample of an 
11 11 fractionated mixture of oxygen isoiones 
with, in e fleet, 8 I7 0 = 5 ,b O, held in sealed 
glass Lubing. They produced an electrical dis- 
charge arc in the mixture with a tesla coil 
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livM i-Mii u.ilb lo 1 Ik- ,i|i|»iii.itns. .uni (-Mi.Ki. 
«l the KstiliiiiK "/"iiv I'*! .ui.il\si>i In 111 . 1 v> 
S|x-i.in>gi.ipli. A | 1 1 1 it ■ 1 1 «i| 1 lit* cm 1 . n tuil 
(■/■UK w:is Min in Knlicii Ul:i\ ton's l.iliuiLitiirv 
:it ilic I'uiu'isiu ut 1 -I m .ig" .o .111 uimImk.iI 
lllctk. Tilt- ICMillA. hlll -11 | ill ill Cl I nil ,1 I 111 cr- 
i«»iM|ie ■(niidm.iii 1 s\ml-iii. b r U u*isn.x f.'N ), 
giivt- :i sliqic nl 1 . 11 ( 1 1 ± ll.it I ). The miTL'Iulinil 
trie 111! id It whs .HIJ'J. Amutlillg tn 1 llit-mtiis 
and lleklenrcich. "Sinrc the eflVxl cssctni.illv 
iIii|>Ik.ik-> ilit- im>1'.|iii. iliMiiliiiin.il in t ui I ii •- 
naiLnus (.luuuli-iik mcu-ui ites, we ’iiiggesi 
that [jhiiliiLlicmicul pn nesses m:u have liven 
»l iiii|Mn liinie in the picsnlar ticluilsi." 

The cxpcrimcnul lesuhs, if taken at face 
value, seem In be a valid denn nisi ration iliat 
the uimsii.il nicteuiiik' frnci it>ii:itioii relatimis 
can be rcprrjdiiccd in the lahuratui y- The 
mccliHiiisms nf the process, however, remain 
nut ton well explained su far. The explana- 
tion favored by Tfiicmcns and Ilcklciiretch is 
as follows: "We feel that the mass-indepeii- 
detil fractionation is a result of optical shield- 
ing by the major isotopic species ' h O ,h O i 
which is mure abundant than ,f, O IR 0 and 
l<, 0 ,, 0 by factors of 2-15 and 13-18. respec- 
tively In effect, the vastly inure abundant 
l4, Oj molecules close to the are sourer react to 
the Oj molecule (ozone] rapidly, and shield 
other 0 2 molecules along (he arc path. Dissu- 
ciau'ons of l7 0 ,6 0 and ’*O l6 0 molecules are 
relatively nnsliieldetl; the result is the ])refer- 
ential formation of isotnpically heavy ozone. 

In the experiments, die chemical steps nr 
preparation of the starting gas, cryogenic ex- 
traction of the ozone produced, and analysis 
or the results were done systematically. The 
physical steps of the elect ricnklisd large and 
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di^ui Lit ion plK-inuiK-tui. Imwcvi-i. wen- tela- 
tivi-h inn 'mil >>lkd. h w.i» >lillic nil in di/limii 
the pliYMi .il pnifcss ili.u r .nivil die iLi.n-.m- 
dc]H-iidciit funiniii.il imi. .iikI dins 1 1 ■*- i e-nilis 
■ mild be- mule siiliilt- ill . hi lielieieel I av the* in- 
lesiigaiois. Willmnt i.iielulh mill n died, mv 
leinatk im.-.ismeiiK-iii’t ol the au -« lisc li.uge 
pmecss, die- iiurrpre-iuiion ran mih be- e - on- 
sidered spceiilaiiun. For exaiiqile-, it may be- 
difiiriili in expbdti ill'’ sliickline |tri«i>« . 1 * to- 
lalb being due* lollie llllilH'd 1 eTe-.ise- ol ulli.i- 
\itilfi ]iliuiuiix from a typie.il are |Moihi<e-d In 
a Te-sla coil. A tunic eliihoiale- test ■ ■ I the- 
|»uir.c»s could e-mail a eonimlled l.«sei smtiee. 
with the dissociation [jiiKe-ss sampled at 
known distances. 

Thiemcns niu.l l-lei tlen re ich tune lli.il | iliu- 
m-shielding effects that produce heavy u/unc 
in Lhc sLr<tloS]ihe*rc have been suggested be- 
fore. There aic plans tu lesi the concepts mi 
balloons or other aimuspheric study vehicle's. 
They note also that T-Tauri stars today emit 
more ultra violet radiation titan does the* sun. 
This result was obtained by means nf the In- 
ternational Ultraviolet Explorer (IUE] Mis- 
sion. It would appear thai all components of 
the postulated process arc in place, consistent 
with the rntlier extensive geochemical impli- 
cations dial would be true. If die phvsics or 
the process can be demonstrated, the geo- 
chemical and cosmochetiiical implications will 
be great indeed . — PAW 


NSF Graduate 
Awards 

. Of the -150 college students offered fellow- 
ships by the National Science Foundation 
(NSF) this year for graduate study in 1983- 
1984 in the natural and social sciences, math- 
ematics, and engineering, 4(1 plan to pursue 
graduate studies In earth, ocean, or space sci- 
ences. None of the 50 science students award- 
ed NSF minority graduate fellowship awards 
plans in study in the geophysics- related sci- 
ences. 

Each fellowship, awarded for 3 years nr 
graduate study, provides a stipend of $6,0(11) 
per year lor full-time graduate study. Au an- 
nual cost-of-ctlucaiion allowance of 34,000 is 
provided by NSF in lieu of all tuition and 
lees to tliq institution select dd.bv each fellow 
for graduate study. The fellowships may lie 
used over 5 years to permit .students to incor- 
porate leaching or research nssiatiifitshi|u into 1 
their education during' periods in which they 
iue not receiving dielr jollowship slipehds. 

In addition, to .the NSF Graduate Fellow- ' 
ship. awards offered .this year, 966 individuals 
who- received fellowship awards in previuus 
years are eligible to continue (heir sup)}- dur- 
ing the 1983-1984 fellowship year.: 

Those iuidents who were offered graduate 
fellowship awards (his year fo pursue gradu- 
ate studies in earth, ocean, or, spacq sciences, 
are listed below wiilt their, proposed fields of 
study and the institutions chosen For gradu- 
ate-study, i . ■, 

; • 1 ■ ! : NeWs . froni. 1 oil p.146) 
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MeWS Irani, from p.145) 

Thomas John Algco. geology, Uiiiv. of Cla. : 
Teresa Mary A twill, geology, Stanford Univ.; 
Donna Faye Baliit. geology, Univ. of Cam- 
bridge (England); Gregory C. Beroza. geo- 
physics, Univ. c»r Cal.(UC), Santa Cruz; Craig 
Richard Rina, geophysics, Northwestern 
Univ.; Martin Glee Bjorncn.nl, geophysics, 
Univ. of Wis.- Madison; Paul Martin Bndner. 
atmospheric sciences, Univ. of North Caroli- 
na, Chapel Hill; Nancy Ann Breen, geophys- 
ics. UC. Santa Cruz; Lauren Shelley Brown, 
geology. Rice Univ.; Ken Li. Croswell, astron- 
omy, Gal. Inst, of Tech. (CalTech); E. Ann 
Davies, geology, UC, Berkeley; Joe A. Dellin- 
ger, geophysics, Mass. Inst, of Tech. (MIT): 
Pamela Lynn Earl, meteorology. Univ. of 
Wit.-M.'idison; Richard Joseph Elston, astron- 
omy, CalTech; Lind .Shclmerdine Gee, geo- 
physics, MIT; Lisa Estelle Hnrstad. geology, 
Univ. of III., Ur ban a- Champaign; Robert J. 

M. Hudson, engineering and environmental 
sciences, MIT; Susanne Ursula Janccke, geol- 
ogy. Univ. of Ariz.; Pamela E. Jansnia. geolo- 
gy, Northwestern Univ. 

Bradley Luring Jollilf. geology. South Da- 
kuia Sthunl of Mines and Technology; David 
Wayne Jorgensen, geology, Penn. Suite 
Univ.; John Paul Kaszubn, geology, Va. Poly. 
Inst, and Slate Univ. (VPI&SU); David John 
LePuirr, atmospheric sciences, MIT; Jerry F. 
Magli nigliliu, geology, Univ. of Wash.; 
Yvonne Joyce Meeks, geophysics, Stanford 
Univ.; Ronald Lindsay Miller, meteorology, 
MIT; Hugh Edward O'Brien, geology, Univ. 
til Wash.; Jose pli Richard PawliL, hiunccati- 
ograpliy, UC. San Diego; Englisli C. Penny, 
geology, Stan ft nil Univ.; I.isunnrGalc 
Pearcy. geology, Stanford Univ.; Carolyn 
Rose Kchlieit, geology, VPUtSlL; Barbara 
Sue Rydeu. asiroiioiny, Univ. of Chicago; 
Jolm Francis Sapunnia, earth science, UC. 
Berkeley; Daniel David Sc helling, geology, 
Univ. of Colo,, Uniildcr; Elizabeth R. 

Set termer, geology. UC, Santa Barbara; Ka- 
ren Rae Sell mil i, geology, Columbia Univ.; 
Linda Staihoplos, iiiu-oceauugrapliy. Univ. of 


R. I., Narraganseti; Stephen T. Sutton, geo- 
physics, Univ. of Mich.; Andrew James Tom- 
linson, geology, Stanford Univ.; and Howard 
Jay Turin, geology, Univ. of Ariz.— B77f 

NATO Postdoctoral 
Fellows 

Three of the 50 people receiving North At- 
lantic Treaty Organization (NATO) Postdoc- 
toral Fellowships in Science will study geo- 
physics or a geophysics-related discipline. 

The fellowships, announced by the National 
Science Foundation and the U.S- Department 
of Stale, are awarded to young scientists for 
full-time postgraduate study abroad at insti- 
tutions and laboratories in NATO countries 
or in countries that cooperate with NATO. 

Gordon N. Shudofsky, currently studying 
at Princeton University, plans to clo geophys- 
ics research at the State University at Utrecht 
in The Netherlands. Hsueh-lze Lee, currently 
at the Woods Hole Oceanographic Institu- 
tion, will study biological oceanography at the 
Station Zoologique, France (Villefrancli-sur- 
mer). Charles D. Whiteman, now aL the Bat- 
(elle Pacific Northwest Laboratory, will study 
atmospheric sciences at the University of 
Innsbruck in Austria. 

The 50 NATO fellows, selected by the Na- 
tional Science Foundation from 350 appli- 
cants, will receive a stipend of 31,500 a 
month Tor up to 12 months. In addition, de- 
pendency allowances and limited allowances 
for round-trip travel will be provided. 

Geophysicists 

Richard Carrigan, former program direc- 
tor for atmospheric chemistry in the National 
Science Foundation's (NSF) Division of Atmo- 
spheric Sciences, has been appointed senior 
science associate of the atmospheric chemistry 
program. Jarvis Mayen succeeds Carrigan as 
atmospheric chemistry program director. 



Desert Dust: Origin, 
Characteristics, and 
Effect on Man 

S'/Vf. Piijt, y.Vrf. T. L. IVwi? (Ml, Geological 
Society of America, Boulder, Ct>lo.,x + 303 
pp.. 1981, 530.00. 

Reviewed by David M'. Folger 

This volume is the result of a 1977 sympo- 
sium convened in Denver, Colo., by the edi- 
tor under the sponsorship of the Committee 
on Arid Lands of the American Association 
of Science. Twenty-four authors were in- 
volved in the presentation of 15 papers, II of 
which appear in the volume. Ten other pa- 
pers not presented at the meeting were sub- 
sequently- added. The 303 pages are well il- 
lustrated with about 225 figures and tables. 
The papers cover an enormous range of phe- 
nomena, from transport of dust globally to 
transport of dust from abandoned farms to 
adjacent highways. It even contains one pa- 
per on Martian dust movement bin it is not 
interplanetary, although the editor's preface 
implies as much. 

The book is divided into three groups of 
papers: "Origin and Transportation' (plus 
meteorological requirements), 'Characteris- 
tics' and 'Eirect on Man." (Many or the au- 
thors implicate man as a major cause of dust 
movement: hence. "EfTect of man' might be 
an equally appropriate title for the third 
chapter.) The first and last sections are each 
represented by nine papers, hut the section 
on ( Jiaracicnsiici' contains only two, both of 
which could have been included in one of the 
other sections. The hook thus really divides 
neatly mm two pans: the first concerned 
mainly with long-distance transport or dust 
and the second with the effects or man main- 
ly in the southwestern United States. 

P<wd Introduces the volume with an excel- 
lent summary discussion of desert dust. It k 
well organized, comprehensive, and provides 
the reader with a broad appreciation of the 

study* a " d |,rohIem5 aM °icd iviih dust 

|n the first paper of tlm first section, Gil- 
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Gordon P. Eaton lias been ap|ta>iiitn| pro- 
vost and vice prcsith'iii for .irjilrinii all-in ' -it 
Texas A&M University. The fornu-t «I»mh 
the geosciences college has been .it the uni- 
versity for 2 years. Previously. Eaton had 
been associate chief geologist of die l : .N U-tn- 
logical Survey in Resiun, Va.. and tlu- w foil- 
list-iii-cliarge at the Hawaiian Vnkann Ohwi- 
vatory. 

Charles L. Holser, professor of nirtcoi « ilogv 
and dean of the College of Earth mid Miner- 
al Sciences at The Pennsylvania St.ue Univei 
sily, was recently elected chaiuiMii luf ISW3 
of the board of trustees for the University 
Corporation for Atmospheric Kesenuli 
(UCAR). 

Ludwig F. Oster, formerly a prolessur in 
the department of nsmiphysii.il. pluiutaiv. 
and atmospheric sciences at the University ul 
Colorado, Boulder, lias l>eeii appuinied pro- 
gram director of tile National Radio Astrono- 
my Observatory (NRAO) astronomy center 
section ofNSF's Division of Astronomy. 

As part of the National Society of Profes- 
sional Engineers' (NSPE) search for the Fed- 
eral Engineer of the Year, fcder.il agencies 
are requested to select from among t licit 
ranks an engineer or the year. This year 27 
agencies entered candidates. Among them 
are two AGU members: Chih Ted Yang, P.K.. 
the Engineer of the Year at the Bureau ol 
Reclamation, and James P. Bennett, P.F... En- 
gineer of the Year at the U.S. Geological Sur- 
vey. An engineer from the David W. Taylor 
Naval Ship Research and Development Cen- 
ter was selected Federal Engineer of the 
Year. 

hi Memorhm 

The following AGU members are recently 
deceased: 

Frank DachiNe, 65. died Fcbmaiy 28. 11)83. 
A member of the Planetology section, he 
joined AGU in 1 977. 

■Stuart W. Grinned, 73, died ill November 
1982. A member of the Hydrology section, 
he joined AGU in 1937. 
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Dav B. Kriuignld, 81). iljnl on Match 2. 
1983. A I.ile Meinhei ul AGU, he joined tb 
Hydrolugv veiiiou in 19:15. 


tailed studies by Liu and others and by Yang 
and others of a dust Tall that took place in 
Beijing, China, during April 1980. The de- 
tails they presented would have provided a 
nice springboard from which to introduce the 
movement of dust over even longer distances 
from Asian deserts to Alaska. In their intro- 
duction, Lht and others note that The-earli- 
esl known record of “dust rain” [in CAino] 
was that which occurred in 1150 B.C, . . 

(his should give contemporary workers a per- 
spective of the heritage or man's concern with 
long-distance dust movement. 

The transatlantic dust- transport story is 
well handled in two articles, one by Prospero 
and the other by Sclitliz and others. Prospero 
presents a good description of the character- 
istics, concentrations, and, by means of satel- 
lite imagery, the track of Saharan dust across 
the Atlantic. He expands this discussion to in- 
clude concentrations of dust that have been 
sampled extensively from ships in the Allan- 
uc. Pacific, and Indian Oceans. Schiliz and 
others focus entirely on tropical North Atlan- 
tic dust transport, presenting a good summa- 
ry or past work that leads them to the devel- 
opment of a new. more sophisticated dust- 
transport model. By integrating detailed 
meteorologic information the authors con- 
clude ihat estimates of the Atlantic dust bur- 
den will have io be revised upward. They also 
predtet faHout ranges Tor certain size classes 
that ivdl be useful to marine sedimemologisis. 

The article by Greeley and others on Mar- 
tian dust storms is fascinating, brn lias liule 
i elation to a volume predominantly con- 
cerned with the effect of dust on man. How- 

rimnhrTj ° f lhC lcchnk l ,,es bei "g devised to 
simulate dust movement under Martian grav- 
ity and atmospheric conditions may result in 
new approaches lo studying movement of our 
own terrestrial dust. 

The long arlIclc by McCauley and others 
could have served very welt as the transition 
io me papers concerned mostly with dust 
storms in the southwestern United States. 

1 he authors document, by the use of GOES- 
1 satellite images, the movement of dust in 
February 1977 from areas in Calorado-Kan- 
sas and Texas-New Mexico io the eastern 
seaboard. Such transport was well known es- 
pecially during the I930's when, for example 
red dust fell several times on snow in New 
York State. However, the documentation of 
source areas, climatic conditions, and trans- 
port tracks of plumes for this 1977 storm 
represents a significant contribution lo our 
knowledge, Of particular importance were 

iWfaiftf 0 " 110 ? by ^ hc authors in areas of 

"JR T Mbn B &aL as mucb as 1 m of 
topsoii was lost from some plowed fields. 

uJbLRi ?' the seco "d section of : 
—v** 00 * 5 dfcU with components that ; 

rh 1 * a Sma J *? rcenta 6« of the dust. P*w4 
1972 5 M Sl ro« duSl llial fdl from April 
!p 7 A“/ ul r WS ° n the cedar-shlpgled P roof 
of a house In Tempe, Arizona. They base 
sedimentation rates and dust-cloud ? composi- 

Whether their samples represent ihe actual V 
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The Journal of Gcodynamics is an inlcrnal ional nietliuiu for the 
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phenomena. This includes inter-disciplinary investigations related to 
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dual research papers nnd reviews will he included. Controversial 
papers will also be considered. 

Publication schedule 
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ousiy highly umirmcrskil. In the first ai title, 
ihe author takes, aim cm the lung- hole l view 
lhat particulates in the utmospliete cause tli- 
inatic cooling due to relleitimi «l iiiroiiiiug 
solar radiation. With support from ;i niiinlier 
of studies, including his own. lie argues iliai 
particulates in certain concent i at it ms in Mime 
areas actually produce atmospheric warming 
insieatl of tooling. Tims warming of the at- 
mosphere by an increase in C'.0 2 may actually 
be enhanced in the presence of UKKiciate lev- 
els of particulates. The second ai title clearly 
points out that man may cause increased* 
aridity and dust transport through overuse, 
and overgrazing. Letting areas return to a 
natural slate may well teverse such trends. A 
short paper by Sliikulu which dcscriiies dusi- 
siorm iniiiatitiTi in the South Ukraine-. USSR, 
is tucked in among the rest ol the papers in 
this section. The author uses his data lo de- 
velops predictive model that relates wind 
speed and moisture deficit to dust-storm initi- 
ation. Two papers by Nakata and others and 
by Wilshire and others describe dust-sLorm 
activity in California. The first dnrnincnt.s 
dust movement in the Mojave Desert and the 
second describes the effects of an cxirc-mclv 
violent wind storm on the San Joaquin Val- 
ley, where winds apparently attained veloci- 
ties of 300 km/h and eroded soil to depths of 
at least 75 cm. Even more dramatic was the 
erosion to depths of 35— It) cm by sand blast- 
ing of coarse-grained granite bedrock: this 
clearly demonstrates the damage that such 
storms can do lo structures, iiol to lueiuinn 
people. Fry car, in an article concerning loss 
of soil productivity . alerts the reader to the 
many factors, in addition to wind erosion, 
lhat may result in a decline of crop produc- 
tion such as loss of nutrients by cropping, in- 
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srcls. soil-borne diseases, and water erosion. 

The section's final three articles mainly 
concern hazards due t» dust on Arizona' 
highways (Hycrs and Marcus, Uurriti and 
Hycrs) and ilic climatic conditions responsi- 
ble tm the storms (Brazel and Hsu). The 
studies include phoms of multiple car acci- 
dents where visibility was abruptly reduced 
due u> dust slot ms associated often with 
thunderstorms. Much dust deflates from 
abandoned farms near highways, but much is 
also transported long distances from die 
mountains of north-central Mexico, the Mo- 
fiolUm rim in Arizona, and from California. 

Editing throughout the book is good; one 
or two typographical errors per article is 
abnui average. A few major glitches gave the 
reader a respite from an otherwise 'dry' sub- 
ject. For example, ‘Numerous investigators 
have documented that the carbon dioxide 
buildup was due lu the burning or fossil mud- 
dling studies. . . .' 

In summary, this volume contains some ex- 
cellent. comprehensive articles concerning 
long-distance dust transport. U is definitely 
short on details of dust constituents and 
chemistry. However, die section on die ' Ef- 
forts on Man' presents some striking docu- 
mentation of the damage caused by i cccih se- 
vere dust and sand storms. These studies also 
highlight the advantages ami use of satellite 
imagery to detail the erosion, transport, and 
deposition of desert dust. 

D. IF. Folger n with Ihe U.S. Geological Smvey. 
Woods Hole, Mass. 


DELEGATES 

18th General 
Assembly of KUGG 

U.S. scientists planning to attend 
the 18th General Assembly of 1UGG, 
Hamburg, West Germany. August 
15-27, 1983, should notify A. F. 
Spllhaus, Jr., Secretary, U.S. Nation- 
al Committee, 2000 Florida Avenue, 
N.W., Washington. D.C. 20009, and 
indicate in which 1UGG association 
they propose to participate so that 
they can be officially designated as 
delegates from the United States. 
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A book about chemical processes oc- 
curring in the ocean with emphasis on the 
cycles of carbon and other nutrients. In 
addition to a treatment- of the present dis- 
tribution of those constituents 3 considera- 
tion is given to the impact of glaciation 
on past distributions and of man 1 e activi- 
ties on future distributions. Discussions 
of the ventilation for the deep ocean and 
for the main ccecaxic thermoaline are in- 
cluded. Finally , the fate of the particu- 
late matter generated in the sea by organ- 
isms is discussed. Throughout the book 
emphasis is placed on information derived 
from measureme?it8 of radiotracers in the 
sea and in marine sediments. The avail- 
ability of the GEOSECS data set greatly 
expands the horizons in this regard . 

%?0Q pages • 300 figures and tables 

%?S0 references • problems at end of 
each chapter • color foldout map 

Price $35 (special offer- $50 before June l s 1983 
for U.S. A. deliveries ) shipping charges included 
Checks payable: Eldigio Press 
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RATES PER LINE 

Poiilioiu Wanted: lint iiiscrliun 51.75, addition- 
al insertion.* $1.50. 

Position: Available, Services, Supplies, Courses, 
and Announcements: first insertion $3-50. ad- 
ditional insertions $2.75. 

Student Opportunities; first insertion Tree, addi- 
tional insertions $1.50. 

There .ire no discounts ui commissions on 
classified ads. Any iyi>e style that is not publish- 
er's choice is charged for ai general advertising 
rates. Eos is published weekly on Tuesday. Ads 
must be received in writing on Monday, I week 
prior io the dale of publication. 

Replies io ads with box numbers should be 
addressed to Box American Geophysical 
Union, 2000 Florifla Avenue, N.W., Washing- 
ton, D. C. 20000. 

For further Information, call toll free 800- 
42-1-2-188 or, in the Washington, D. C., area. 
402-6903. 

POSITIONS AVAILABLE 

Agricultural Drainage Engineer. Assistant Profes- 
sor, tenure irack position in the Deparimcnu ol 
Land. Air nnd Water Resources and Agricultural 
Engineering, S5% teaching and G59f research. Pli.D. 
in soil physics, agricultural engineering or related 
field with one degree in engineering with a strong 
background in flow and soluie-wntcr interactions m 
porous media, mathematical nnd computer Simula- 
tion modeling skills, and competence in design and 
evaluation o ft agricultural drainage systems. _ 
Teaching responsibilities include advising, in- 
strutting undergraduate level course descriptive of 
soil waLcr flow, solute transport and agricultural 
drainage systems, anil another In drainage system 
design? At the graduate level, a course in groundwa- 
ter now is required. Research in the detailed pro- 
cesses occurring in shallow groundwater is expccied 
to provide management alternatives and drainage 
design criteria for cropped areas and for dram wa- 

Annlicanis should submit curriculum viu, tran- 
scripts, statement of researched teach i ng interests 
and background in each, copies oT oublknuons and 
manuscripts and the names and 
three references toi Professor D.R. Nielsen, [ Chair, 
Search Comm n tee, Deparr men t of ^Und. Air and 
Water Resources. 121 vcihmcycr Hali > 

California. Davis, CA 9561b, by July 15, 1983. 

THE UNIVERSITY OF CALIFORNIA IS AN 
EOUAL OPPO^TUN ITY/A FFIRM ATI VE AO . 
TihK EMPLOYER AND INVITES APPLICA- 
TIONS FROM ALL QUALIFIED INDIVIDUALS. 

Theoretical Oceanography. Rcwafch staff posi- 
tion open in the Geophysical Fluid Dynamics Pro- 
STm To eonduci numerical, juid lh»rcilca| anal^is 
oFsedlineni transport, contaminant dqpemon and 

osiuan“coi»Unenial shelf interaction. . ' ' .. 

• Anolicants should send curriculum vitae and a. list 
pOrtuqity^tflnpativi action. eptployer.M/r . , , 


Dlomrteorology/Universily of California. Tin- Dc 
lunmeiii uf Land, Air, mnl Water Ref ill rtes, L'ni- 
versiiv ui California. Davis, .iiinunnies .< pusiiiun in 
the area of hiuincicii mingy. Tenure irack i ll 
iiiciinlis) position will lw iliviikii 5091 (caching and 
511% research. The appuiniineiii will be .it the As- 
sistant iir Associate I’rofcssur level, depending on 
<|ualilicatiuns. 

QUALIFICATIONS: nj»h.d. in aini'jsplieric sci- 
ence ora lIoscIv refined discipline. wiUi a spec iali ra- 
tion in ihe intcniciiuns UcLuecn the atmruplierc and 
tlic biosphere. Applicants should have teaching and 
research interests in biumcicurolngy and be able lo 
demonstrate an ability to describe physkal/b'iolagiral 
sylenis with cx|wrinicnial and theoretical tech- 
niques. The appointee will he expected io direct re- 
search activities in bioincicoralngy inwards prob- 
lems linporinnt lo California agriculture- Teaching 
may include both undergraduate and graduate 
courses in bionic leorology, undergraduate courses 
in general areas or atmospheric science, and advis- 
ing responsibilities. 

APPLICANTS: Applicants should subniiL curricu- 
lum viia, transcripts, statement nf research and 
leaching interests and background in each, copies nf 
publications and mamcripls ami ihe names and ad- 
dresses of at least three references to: R.H. Shaw. 
Chair. Search Committee, Department of Land, Air 
and Water Resources. 177 Hoagland Hall, Universi- 
ty of California, Davis. CA 95616, no later than 
June 15, 1983. 

• THE UNIVERSITY OF CALIFORNIA IS AN 
I EQUAL OPPORTUNfTYMFFIRMATIVF. AC- 
TION EMPLOYER AND INVITES APPLICA- 
TIONS FROM ALL QUALIFIED INDIVIDUALS. 

Marine Coordinator. Baccalaureate degree in a 
science, MS and/or five years experience In ocean- 
ography or a related field. Musi be ( I) able lo su- 
pervise die work of a technical staff of 10, (2) able 
to do budgetary accounting, and (31 thoroughly fa- 
miliar with equipment nncf logistical problcnu and 
solutions in uinrme science. Salary range $20.000 — 
$82,000 per annum. Application deadline is May 
3 1, 1983. Apply with, resume nnd relcrcncca to: 
Chairman 

Department uf Murine Science 
University of South Florida 
140 — 7ih Avenue South 
St. Petersburg, KL 337IH. 

• i 

Research Poiltlon/Spice Physics. The Space 
Physics and Astronomy Depart mental Rice Univer- 
sity seeks applicants for one or more full-time re- 
search positions within ihe dcpartmcnt. Successful 
applicants) will play key rolefs) in the development 
of theoretical three-dimensional models or the 
Earth's electromagnetic field. Applicants should 
have knowledge of, and interest In, at least one of 
the following areas: solar-wind magnetosphere in-: 
[enactions, magnetosphere-ionosphere coupling, Ion- 
osphere-atmosphere coupling, atmospheric elect ric- 
. ity. Experience and/or Interest hi numerical modol- 
ingis an important consideration. 

Title and salary level commensurate with experi- 
ence, ranging from dne-yeaf Research Assoriateshlp 
(renewable in subsequent years depending on 
peformance) to open-ended- Research Scientist ap- 
'• point men! In the Center Tar Space Physics. PI ease 
send resume and names of three professional refer- 
ences io T. W- Hill or. R. A. '.Wolf, Space Physics and 
Astronomy Department; Rice University, Houston, 

.TX77S51? !'• '• 

The University Is aii equal qpportumly/affirmallve 
-. action .employ er, • _ i 


Assistant Research Oceanographer Position. The 
Center for Coastal Studies, nenpps Institution uf 
Oceanography, has an opening lor a physical ocean- 
ographer with u general background in nearshore 
processes with emphasis on field and remote sens- 
ing investigations of surface gravity waves. 

Incumbent will be expected to conduct field and 
remote sensing experiments of wave properties, 
dynamics and climatology in the nearshore environ- 
ment. Responsibilities will also include design and 
iniplememadun of surface gravity wave measure- 
ments supporting a variety of other nearshore pro- 
cesses investigations. 

Minimum qimlifi cations for this position arc the 
Ph.D. degree in oceanography and n demonstrated 

E ublication record. Successful candidate should 
ave previous field experience as well as demon- 
strated expertise in wave propagation theory, array 
design and dm a adaptive directional spectrum esti- 
mation theory. High levels of skill in oral and writ- 
ten communication are necessary. 

Appointment in the University of California sys- 
tem is for 1 or 2 rears (renewable) and will be at i he 
Assistant Research I, II, or III level, salary from 
$22,900-$25,200, commensurate with qualifications. 
Suborn resume, indicating an interest in this specific 
position together with a minimum of three refer- 
ences, before 4 May 1983. to: 

D. L. Inman, Director, Center for Coastal Studies 
A-009. Scripps Institution of Oceanography 
University of California -San Diego 
La Jolla, CA 92093. 

SIO/UCSD is an Equal Opportuniiy/Affirmacive Ac- 
tion Employer. 

Chalrman/D l vision of Marine Geology and 
Geophysics. The Rosensiiel School of Marine and 
Atmospheric Science it searching for a Chairman or 
its Division of Marine Geology and Geophysics. The 
Division at present consists of 1 1 faculty and about 
50 graduate students. Applicants should be recog- 
nized sc lent in i in geology or geophysics and have 
experience in leading cooperative research. Applica- 
tions, including a current professional resume and 
names of three references should be sent by I May 
1983 to: Dr. Fried rkli Scholl, Chairman Search 
Committee, Rosensiiel School of Marine and Atmo- 
spheric Science, University of Miami, 4600 Ricken- 
backer Causeway, Miami, FL 33149. 

Position will remain open until filled. 

The University of Miami Is an equal opportunhytaf- 
firmative action employer. 

Chairman — Department oT Geological Sciences, 
Wright Stale university. . The Department or Gc6- 
logical Srieiicps, invites applications for the position 
at chairman, to be a pupil lied September IDB4. We 
seek a riyruunk: individual \ villi administrative talent 
and an appreciat ion for; research -dud' practice-rclni- 
cd, educational activities: Rank b at the full profes- 
sor level and no restrictions have been placed on ar- 
eas of specialization. The department is, active with 
12 faculty, mid an emphasis on professional practice, 
yet maintaining n firm commitment to' basic re-, 
search. ' 1 • . 

Send a letter of application, curriculum vitae and ' 
names of three reference* to: ■' [ ' 

Chairman, Search', Committee “• 
Department of Geological Sciences 

Wright Slate .University. . 1 ; 

: Dayton; OH 454S5. ?• .' f ,.V . • 

. Wright Stale University is,an affirmative action/ 

. equal opportunity employer. Closing 'dale" for the 
.p^l.i«r&Qctober3iri%,;. r V : 
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Two Tenure Trad Faculty Openings in the Coast- 
■ and Oceanographic Engineering Department/ 
University of Fjorlda. .-V]i plications are in tiled 
Inr faculty posi linns ill ilie area of <KCiinugrjphk 
Candidates sliutild have earned a 
I li.l). degree uitli a lining cummin mcni n> dcvel- 
■ipiiig rt'fcarcli. lAucricncc in unenr mure of die 
1'illnu.ing Hi chi is flighty desirable: Oifslmrc engi- 
ut-cririg, inaiiin- iiimiiiio design, nuierials in ina- 
iiiio environinciil, icmnic scniiuu auulicaiions and 
uiKiuiury .md iinmeiiciil mode I mg uftuiuial, bay 
and i'« u. trine cmircmmcnl. Oilwr specialties in 
tnaw.il and im win.. graphic engineering will also he 
uirm tiered. Ranks ipiuiessur/assnciHie » roles virtn- 
sisiani prutessor) ami salaries cm nine nst mile with 
tiualirita.ions. Auric ipaierl si ar ting date cif Augusi 5, 
i '« di-iailetl resume, academic ironscripti and 
r. lrt f . u 111 #” 'ft'Knnieridaiioii should lie sem in: 
Ijr. M.K. r Frlii, ficairli (ajmn lit Ice Chairman. Cnui- 
Kugiriccriiig Dco-iniuem. 

2*7" V‘." v F ril, V ,jf ISiincsville. H. 

MS I. ftniniark before June 30. 1083 dcadJine. 

1 lie Uiuvcrsiiy is all ctiiwt opp.inuniiv/alTirnia- 
iivcadmn cinpluycr. 

Meiascale Research Section of the Atmospheric 
Analysis and Prediction Division (A APVPh.D, Sci- 
enlist I or If IT wo Positions). The National tin- 
ier for Autiiuphcru Research in Boulder. Colnrado 

u r V f". 1 ; s, icnri« I or [| in do basic resc.inli 

iluilici on sii].ill -sc ale nr mcsi.Kalt- mctcoriilujn. 
fhc research will be sch.-i.ted .mil .Ichncd in cril- 
lau.iraii.iii with the senior sialT. I he primary cm- 
|dusis will In- in advancing the liindd ntcnlal itmlcr- 
sundinj of rnkucijt.riii titevwi ale processes and iheir 
irilcr.it iu ins with smaller stales of motion. Bnili ihc- 
or n it.r] and uUsen.aliiin.il si tidies will be ciicmir- 
agi-tl; ihe main goal ij i.. improve ihe skill .if in«a- 
scjle Inrnasrliig. 

REQl 1 1 K KS (I .F V F I . Ij: 

• PJi.D. fliMciiathiii nr r,|iiiij|rni research om- 
Cnbtilum m njcteunilogv or related (iclil. 

• licmiiiisri-ateil t-x|n.-iiiic'iiiicml in sin.il 1-o.ife 
nr iiii-iiisi-.ih- ineteuriilnuv 

• l)i iiioiisir.iifil skill in i-flcciivc writ ten ami 
i mil cruiiiiiiEiiiuitiiiii 

i im! *■ VS? '/ hen i.ilis al liar ligr.iuii.l 

Ami! I It iNAI KIMl'IKEMmSlI.F.VEI. || ): 

■ vivur ti-.il < o| irsiMii fi i-x|ie™.iiii‘iii rnesu- 
- « . <» related arr.i 

• 1 1 ibll.ii l .in rcc, ltd retie, ting ,he .lUiiiilv and 
pr mil in ivi i> nf just ■i-si-.„,j| 

. .• S,l b!|J N'-i-S-’S-HI I— S3M.722 .'hmi. 1 1 t VH 

i, * 3111 1 II a | ip> Jim mil i is die 

erii si.f !„ three and four v\w* rrs,,«,itelv. In- 
dmiluds nun i lie ii licapihiinteil in II m III ■>,«. 
in. n iiiammUmc hi, h pil |kv. p 



Pojldocionl Research AssktanisHps./ 

. S,MU ' ' < -tiitiii ji U(;LA in viler 

!L«in « . ill Oif.liri ifai. The 

LV. r.,1!! M,ll,s i ,le -■*» anti iiilt-riiu-iai ic, ol 
tugMuoirrer (hi la m hulh earih am iilanciaiv .. r - 

”< du* -ni.il nil ainl rhWbiliil- r, 


The Public Service of Canada Is La Fonctlon publfque du Canada offro 
an equal opportunity employer des chances dgales d’emploi d tons 


Research Scientist - Physical Oceanography 


Ref. No,; B2-NCRSO-DFO-6 (4011) 

Government of Canada 
Fisheries and Oceans 
Dartmouth, Nova Scotia 

IN-DEPTH SCIENTIFIC PURSUTTS 

The Bedford institute of Oceanography requires a 
creative research scientist to be stationed at the 
Atlantic Oceanographic Laboratory. Your mandate will 
involve establishing a nucleus of scientific and 
technical expertise In the study, growth, movement 
and dispersion of sea Ice and Icebergs that occur In 
the waters off Eastern Canada We are offering a 
program of Independent research based on the need 
for a sound scientific interpretation of sea Ice data In 
terms of large-scale surface layer processes. We will 
be relying on you to prepare proposals for new and 
expanding programs and, as necessary, to act as 
scientific authority for contracted work by providing 
advice to management and outside agencies. You will 
also be Involved In certain field duties. 

Qualifications 

You require a doctoral degree In physical 
oceanography, physics, applied mathematics or a 
related field from a recognized university, or a lesser 
degree with research experience and scientific 
productivity equivalent to a doctorate. A sound 


Pfeaso quote the applicable reference number at ell lime s. 


background In oconnocjmphy toninud with t>xp.:noiK:t! 
In (he use of numerical models anil in (tin iitili/nikxi of 
large data sets Is mnnrielory A pro employment 
medical will be required. 

Language Requirements 
Knowledge ol English is essential. 

Salary 

We offer a salary ranging from $Ji5.3tti to $47.(M8 
commensurate with your qualifications and 
experience. 

Additional Job Information is available by writing to the 
address below. 

Tout renseignement relatlf A ce concours est 
dlsponlble en Jranpals el pout 6lre obtenu en berivant 
a I adresse suivante: 

How to apply 

Send your application form and/or resume to - 

Joan Girling 

National Capital Region Staffing Office 
Public Service Commission of Canada 
300 Laurler Avenue West 
Ottawa, Ontario K1 A QM7 
Tel.: (613) 593-5331, ext. 403 
Closing date: May 27, 1983 
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Research Pwllio.is Tor Mithemallcal 
Phyiicialj. Apjjlicniinns Jrc invited forwvcial rc- 
Jcarch pijuions m the Cenicr for Siudici of Niiiilin 
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under graduate level.' Priniarvma c h > 5 pcrlencc the 
pel include offetine in,,rm« > .‘.?i hm * .^p-inaibil- 
fcvd in Cwikialul <§ce al , ll ie , “ n ‘. lc f grad 1 'ale 

t«io n . Rcail, fnd l£»WE l,y - Mar,l,c Sedimen- 

lutucipaiinu in the Senior . F ? 1 J ec,s at id 

are nni rendered wkhTniL Ca " d “l»'« who 

licit tl.rccE , SXJ re™nfm«,H , s . e . , | ,l ^ sIlo,,ld «- 
familiar with il.dr u7fS2 S." fr °- m P 0 ™^ 
cxpiTiciHe. A Mimiimrl^ P ara ! Ion atld 
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■Six liuiiiln.il (illy new 
members were deuccl 
iiiibe firsi 3 mimibs f) f . 

I9H3. The iop si*»„. V + A ^ . 

sors — ACiU members t* 

sponsoring ilirce or * 

more new members ” 

are listed below. * y. 

Eight Members R (t - *V 

heri T. Hodgson. * X + ^ 

Six Members Knm, 

Massoni, Paul E. Myara. 

SS 1 "* 


Membership 

Applications 

Received 

Appliuiiiuns Im niciiilMrr^liip Ikivc |*b*> 
reived Inuu r In- ln||< living individuals- D* 
ll'll it ill in i h<- iiiiine demurs die |jrh|XMf 
primal y seuimi allilisiiion: die leiier Adt 
miles die Af iii(is|ilic rir Sriiiiies setiiui* 
wlii.li W'ns Ibrnii'ity Ihe MeieurnlnRV 
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nl l° S fa J he weekly newspaper that 
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Supporting 

Members 

The following individ- 
uals have been added io 
1, ll f t °f Supporting - _ ^ 

Members. Tlie Frill & . . Agfl 
was Iasi published in die. iS»rr» 

, November 30, ig82, Eos vIPT 
“nd updated in the. Jan- • - = 

uary 25 and March S, - '' 

1983, issues. s 

Life Supporting Member ' ' : ■ 

• Paolo! Unzaiio. -J-. \ J 

Individual Supporting Members ’ • - ; 

|erg, jMp rlci ^,j p^hiji, pierref. 


Roger Alien Hauer fO). RexJ. Fleming 
James If. Hedu (SA), |anus F. Kasiing 
Paul Ci Km en (A). Richard Katlelmaim l 
Patricia l^onard-Muvci (II), Elaine W> 
(A), VViliiaiii Mcukv (S), Aristides A- *■* - 
(A). U. Dean Pilkingum (V), James D-^F 
hirnc (A). Margaret Hi. PelcrtiGPK'O^' 
Steelier (V). Lothar Htramnia (O)- 

1.' , 

Student Member ■ ■ 1 ; J 

David B. (iuildingtun (A). Marie ft 
(O). Chri^toplier Cnndit (V), James;** ^ 
Kareq M. Fischer (S), Efi Foufodla (Hj'tt 
Fouriiclle (V), Roger Tj. G. M- FranW 
Pete Guides (V), Joseph. Greenberg .(fH 
berto E. Guinand (fl). Sid Habitf .(VfeJ9 
Kruger (T)> S level 1 Loiir (T), Kljliftjyra 
(H), Bck .fi- Marsdcu (P). Robert 
Paul Newman (A), Renee H. f^no^.v« 
Robert Pawluwski (P), Jeiin-Ylh 'PenJj.iTte 


Robert Pawlowski (l 1 ), Jeiin-Yih reyg " 
Deborah Schwtinz (V), Glaiidip Sol*^ 

Michael D. Sweeney (OJ.'Tsweh-Yiiijg, 
TannOi. Simm. r T^ ri:ivid A, \W 


. Mark A. WilHaiVis (A), Mary, Ldgh T 

; 

Associate Member’ ! . ■ ! • • j r 

iiMirttijjc'fc Cpiir|on : (H).rKa^;#' 

: ^.0'i«ijl M: QIIIson^A), 
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■ Sail Back into 

AllOy! Baltimore 


for the 

1983 AGU 

Spring Meeting 

May 30- June 3 

Session Highlights 

Union 

History of Geophysics ItWHrw/rty .l.Af., 

Hoorn 305. A paper reviewing ihcurics ul die 
physical and chemical structure u( the F.arlh’s 
cure will follow the Vulcanolugv si-ssinn on 
Xennliths and Kimberlites un Wcdnesilav 
nmrning. This should he nl broad interest to 
many AGU members. 

Satellites and the Geosciences W'ntwutay 
all day. Room 317. This session reviews post 
and current use of satellite data in the gcost i- 
cnces and analyzes potential future develop- 
ments. The requirement foi observations is 
common to all the geosciences. The advent ■>( 
satellite observations began a revolutionary 
change in the data available for leseatclt on 
atmospheres, the oceans, and. lo a lesset ex- 
tern. the geology and geophysics of die solid 
earth and planets. 

For research on planetaiy attiiosplieies. in- 
cluding the earth's upper atniosplteie. obser- 
vations from siitellites providing rinse m in 
sit u ineasnreinenls n«m greatly exieed those 
made by groimd-lxiscd i emote sensing Ikuii 
earth. Oican ohserva lions I rum saiellites have 
shown dial global daia ul value lo phv%iial 
and biological m eattogiaphv i.m lie ie< eived. 
There has Ikuii cmisideraljle use ol I.AN'D- 
SAT data I'nr geolngual iiileqireiaiinn; oilier 
spare oriented ledum |Uo. such as VI.BI and 
satellite geodesy, have proven iiuponani lor 
geudy tunnies and geodesy. 

Verification of Nuclciir Test Bans Th»t\il,i\ 
nil day, Rom 1 17. I bis year is die 'Jilt It an- 
niversary of the Limited lest Ban Irmly, 
which banned aiomic testing by die signa- 
tories in the atmosphere, means, and spate 
hut not underground. A (aimpiehensivr lest 
Ban [ rcaiy including explosions in all envi- 
ronments has been one of the huigesi sought 
goals of arms com ml tun is still mu a reality. 
Interest ill a comprehensive test ban has in- 
creased in the United States during die last 
year as public interest in arms control and 
preventing mit lear war lias increased. 

hi July l IMS the United Slates government 
announced that it would not con dune trilater- 
al talks underway from 15)77 in I9W1 on a 
comprehensive lieaty arguing that ( I) seismic 
methods are not good enough to verify cimi- 
p utnee, (2) the USSR may liavc repeatedly vi- 
olated the 150 kiloton limit on underground 
‘esung set by die Threshold Test Ban Treaty 
01 1976, and (3) there is a need to nmiimic 
nuclear testing. Hcisniological reseat tli on 
'erilymg test buns has been underway ill liie 
States for 25 years. This symposium 
hill address sevctal key issues involving the 
n craetton of geophysics and public policy: 
n a comprehensive test ban be verified and 
u t what reliability; what are the most reli- 
e m f l,1 °tb Tor estimating yields of mulcr- 
grmindexpbsions; have the USSR and die 
nued States complied with the terms nf the 
threshold Treaty? 


Atmospheric Sciences 

Ocean/Climate Interactions in the Pacific 
UW«n4n PM . it., m 321. At intervals or 3 
to t» years widespread anomalies in sea-snr- 
laie leinpciaiure and sea-level ,ire obscived 
in the ctjiiainrial Pat ihc. The events are ass,.- 
riated with the hi Niftu (Glirisi-cliild) phe- 
nomena that develops along Lite Peiuviau 
Coast and disrupts lislieiies. bird-lilc. ami the 
weather in that legitui. It also proTuumllv al- 
iens weather tlmiugliiiiii the nopical P;nilic 
.md ap|iears to cause cltangcs in climate in 
numy areas of the globe, including North 
Amici icu. 

The Equatorial Pac ilk. warming of 1982 
was one of the most intense ever uhscivcd 
•it id the apparent consequences have been 
spectacular. This special session, cosponsui cd 
with the Oceanography Section, will analyze 
the development of die 15)82 event, u.iupurc 
it to othets such as those ill 15)76 and 1972. 
and spi-Litlate on its luturc evolution. A ma- 
jor SLiemific issue is wln-ihei the event is set 
into motion by an oceanic or aliiiospheiic 
t rigger. The session will probably uiniulaic 
considerable speculation about die linkages to 
die set ions drought in Australia, the unusual 
ferocity of winter storms ill Calilm ni.i, and 
the mild winter over most of the Uniicd 
Slates. Si tidy of this phenomenon promises 
die first breakthrough in the search fur a 
physical basis for predicting seasonal and in- 
ternational climate llnciiiaiiuns. 

New Observing Systems for Weather Pre- 
diction Vh hi ii/.iv A .Al.. liiitim 321. Lx. iiing 
new measurement icjinolngics arc wlieuing 
die appetites ol research meteorologists as 
well as {oretasicrs. These technologies prom- 
ise unparalleled abiliiv to nbscivc the ainio- 
spheie and severe we.id.ei in time as well as 
in space. Most of them rcinuielv measure at- 
mospheric | nope riles vers i.ipullv ovei laigc 
volumes. Several sliate such . Iiai.u let ism s as 
t.igli data rates and high cost. Kvaln.iiiou ol 
die pMieiili.il ben el Hs o| these new ue.til.ci 
observing sv stems will be a kev issue in this 
spciial session. Whediei to cnipiov new 
Uopplei i ad. . rs ami hdais, s.niiidii.g svsieit.s, 
and satellite sens.. is in opeiaii.uul |oiei.isi- 
ing are billion .It. Ii.ii dti isiutis. ll.ev will uoi 
lie made liglulv. Into, med judgments bv ilie 
stieniili* eomii.iiniiv iniisi lie meiged with 
operaiioiial ivc|iiireiiients. A pr<>|M>s.il Inr a 
Njiumal STORM (Sim ms. ale Opeiatioiml 
and Rescaicli Meleorolngv) Ibiiguun will be 
disuLssed as a means of advancing short-tcim 
liiieiastsolsigHilii.ini wc.iil» i riii'.ugl. . 
atiolial deploy I lie I il ol new tcihlinlogy guided 
by a si mug research llirusi. 

Geodesy 

Solid Earth and Ocean Tides Tnmlay A.M., 
II omit 321. Tliis session is designed to pro- 
vide it discussion on the role of tidal analysis 
mid observations in the context of current 
programs in geodesy and geodyiimiiies. The 
session will span the wide range ol lidul work 
from a general discussion of die expected 
coiitrihulkm ol tidal olisei rations toward our 
iiiidersiaiidiug of the solid earth tu tech- 
ni(|ttes for improving die ([utility unite mea- 
sure men ls. The cuinpiiiaiiiiu of ocean tide 
models is reviewed and existing models are 
compared widt each other as well ns with ob- 
servations of La geos mid the moon. Applica- 
tion of dicsc models to the compulation ol 
ocean loading effects is also presented. 

Earth Rotation and Orientation! Results 
Tuesday P.M., Room 301. This session will be 
a forum for earth orientation results, their in- 
terpretation. and their role in earth dynam- 
ics. Topics include new measurements from 
several techniques. Chandler wobble studies, 
and the exchange of angular moment urn be- 
tween the atmosphere and the earth. Discus- 
sion of earth rotation error sources and their 
effect on baseline measurements will be pre- 
sented. 
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Future Trends in Space and Terrestrial 
Gravity Measurement and Analysis W'eilun- 
dn\ A.M.. Rimm 3/0; Fridas Rnum 3 1 ‘J. 

Both pails uf this session are rli.-signed in 
pruinuic- diwuissiuits uf new gravity measur- 
ing techniques. The vope ul ihese sessions 
includes the picscmaiion ol lint It the insiru- 
nienialioii ami nteili.idolugy ol analysis. The 
impact of future missions, such as TOI’EX 
and GRM. on gravity inter ptct.it ion will alsti 
be discussed. 

The Wednesday session will n unci unite on 
satellite- and aircraft -twsed gravity gtndioine- 
tet systems and on salcHilc-ln-s.ltellilc track- 
ing, with particular emphasis on the Gcupo- 
icniial Research Missimi (GRM). The Friday 
session session will deal with the recovery and 
inierprctation of gc. .potential signals ob- 
tained llunugh satellite iiltimelry. 

Detection and Interpretation of Crustal 
Movements Thursday all day, liooui 3 10. The 
morning session will leaiuic papers oil terres- 
trial geodetic measurements ami data inter- 
pretation. Strain accumulation ami release in 
California will be emphasized with particular 
focus pliiLcd on the temporal and spatial pat- 
terns (if horizontal and vcriiLal movements. 

Tlie afternoon session is devoted to geodetic 
measurements via space ierlinu|ues. Current 
results mi regional, inter-, ami inirayoniiiien- 
tal del uniiut inns will be highlighted. Flit me 
measurement campaigns using VLlll. Laser, 
and OPS techniques will also be discussed. 

Geomagnetism and 
Paleomagnetism 

Magsat Studies: Field Modeling, Secular 
Variation and ExLernal Fields Mmidny .l.Af.. 
Kidm 30 l >. Will describe the latest level in 
analyzing iuags.it data iu icguids in produc- 
ing new field models accessing the ■ ii< ular 
variations and detei mining thr uitiucme ■ >1 
exiciii.il lielils. 

Geological Interpretation of Long Wave- 
length Magnetic Anomalies .\f»m/ni P.M., 
lltn’iii 302. Kciviiilv liiilli lAlensive aef.i- 
niaguc'iu salelliie w..\e% .n I siuvevs hav en- 
abled l.nge scales regional .tnoin.ilv maps m 
lx.' prudiired. I be lestilis imui Canada. Alii- 
im. Antaniui. .md Nonb Ailamu w ill Iu.- dis- 
cussed I'.gelliei will, pel lologic.il and 111 i lie! - 
alogiial models Im these long wave features. 

Paleomagnetism of Sediments and Sedi- 
mentary Rocks t iiriilny AM., Utu/m 3 03. 

The Deep Sea Di iiing Project Hydrologic 
l'tslul, t ■■llllg p.Iigl.UU ll.ls • . 111 . 11110 ) nn vs ol 
loiig-.iiidisiiiibed ■ xea nic sedli items I'.ilcu- 
nmgiielii siratigr.ipliv ol iliese cures and re- 
lated palcoiiiagiieiic sedimemurv pmlilems 
are liigliliglited Irmii diverse genlogic set- 
tings. 

Paleomagnetic Results: Archean to Creta- 
ceous Tue.\dn\ P.M., Room 3(13. A nearly 
complete series of papers describing palco- 
liiagucik results lnun the a re bean to Crete- 
ceuiis are liigliliglited. Results are presented 
fi'am tlie major and glubal aspects. 

Magnetic Field Reversals and Plate Mo- 
tions Weduesilay AM., liouin 321. Tlie exact 
bebaviur of tlie magneiic field reversal will lie 
discussed and updated mechanisms fur rever- 
sal presented. Muiiiin pin tires of cnnijiuier 
animations of plate nuuiuns in the northeast 
pacific will be shown; also, recent studies of 
microplate activities will be presented. 

Oceanography 

Absolute Sea Surface Temperature Mea- 
surements from Satellites iMvttday A. At.. Room 
317. Recent measurements with passive, 
niullihand radiometers aboard satellites have 
provided data which may be used to deter- 
mine sea surface temperatures to accuracies 
of 0.5-1. 0"C. Papers in Litis session will dis- 
cuss these techniques using data from both 
the AVHRR and the SMMR. Invited talks 
will be given by R. Bernstein, O. Brown, and 
E. P. McClain. 

Gulf of Maine and Georges Bank Monday 
PM.. Room 307. This halt-day session will 
include the following invited talks: B. Mag- 
ncll, ‘Response of Georges Bank and the Gulf 
of Maine to Wind Forcing'; D. C. Wright and 
J. W. Loder. Theoretical Investigations of 
Residual Currents over Georges Bank'; and 
W. S. Brown and N. R. Pettigrew, The Rela- 
tion of the Pressure Field Response or the 
Gulf of Maine find Adjacent Shelf and Atmo- 
spheric Forcing.' 

Results From ST ACS Tuesday PM., Room 
307. STAGS (Sub-Tropical Atlantic .Climate 
Study) is an observational study aimed al de- 
ierining Lhe large-scale Foxes uf heat, mo- 
mentum, and itinss in the subtropical; Atlantic 
Ocean. Processes occurring in the Florida 
Straits have befn;a focus for this program 
during the last; few mouths. Papers in ill is ■ 
session will present results from .several inves- 
tigators participating in STAGS. Invited talks 
include 'Measurements with Moored Stations 
and Acoustic Ship Profiles in the Florida Gul- 
rent.' by F. Schott; 'Transport Variability in 
die Florida- Current Determined from Obser-.. 
valions of Absolute Velocity/ by K. Irfaman ; 
ind R. Moiitiafi; mid -Elect rdmaguctic Trans- 
port Measurements of the Florida Current, ; 
,. by J. Larsen.'' : . . 


AGU CHAPMAN 
CONFERENCE 
ON MAGNETIC 
RECONNECTION 

October 3-7, 1983 
Los Alamos, New Mexico 
Convenor: E. W. Hones, Jr. 

Abstract Deadline: July 1, 1983 

Invited and contributed papers 
Topics 

» Theory of Reconnection 

• Computer Models of Reconnection 

• Reconnection in Earth's Magnetotail 

• Reconnection at Earth's 
Magnetopause 

• Reconnection In Laboratory 
Plasmas 

• Reconnection In Astronomical 
Objects 

Contact: 

AGU Meetings: 

2000 Florida Avenue, N.W. 
Washington, D.C. 20009 
(202) 462-6903 D.C. area 
toll free 800-424-2488 
Call for papers published In EOS, 
March 29. 1983 


Trace Element Equilibria/DiscquiLibria 
Thuiulti\ P.M.. liouin 30 7. Models ami nl»- 

sciv.it inns ciITimcc clcmeni c.|iiililn iiUiliseqiii- 
lihri.i in iu.it ine sv Meins will be dis. ussed 
Spec ilie topics include trace u.euil spenanon 
lmiclels, m.iclc'ling t ncri.il i oiuplexiiiicm In 
1 1 until substances, mppci s[»e< i.uioti iu iiui- 
n itc w.ileis. .iini vqiiilibrmiu iliermnric n.iiii n s 
in ir.ne dctiiL'iu «iicMin«gra|iliv. Invited 
s|.c'.iki'rv arc K. Hvim*. II. .h'lbi.ti, M l'n- 
due. A. Hanson, iitul l ; . IS. • vie. 

Comparative Estimates of Chemical Flux- 
es Across the Sediment-Water Interface Fn- 
dm AM.. It "mu 317. 1 lie invited talks in litis 

session are as lolliiws: 'F.iin'cqdiic.nion ami 
Rates ol Benthic Organic Mutter iMiiteiali/n- 
liun in n f.‘o:isial Mnifrte Fcosvsiem.' bv N. 
V-ii/iiigci: ' I In' Riilc nl S tilth* alvili and I li- 
lt it rilic.it imi iu E filial ine and ( oasi.d .Sech- 
ments,' liv W. Kemp. R. I'vvillev. M. jenkius, 
J. Sicvrnsun, hiuI W. Rnyntiiii; 'Recent Mea- 
siii'L'iiienis «f Benthic Fluxes ill Delaware 
Buy/ by C. GiiIImimiii, S. Giicsi, and J. .Sin up; 
‘Comparative Esiimatcs of T race Element 
Fluxes from Sediments nl the Delaware Estu- 
ary/ bv T. Church, J. Scluidlnrk. J. Traiuoii- 
lano.aml G. Lord; 'Niiirieui Kegcn era tint) 
and Oxygen Consumption lav Sediments 
Along liie Salinity Giutlieni in Chesapeake 
Bay,' b> W. BnyiiLon and U r . Keitqi; and 
'Cinnpaiisun of in Situ Nutiiem Flux Rates 
in Adjacent Snbcstnnries *d‘ the Chesapeake 
Bay/ by B. Landtrip, li. Caileiuler, and U. 
Scliuliz. 

Planetology 

Achondrilic Me t ear i ties From the Moon 
or Mara? Monday all day, Routa 30 5. Recent 
analysis of unusual meteurities, most nf wlticit 
are front new Antarctic collections, indicate 
that some material Tailing to earth from space 
has origins from planetary-size objects, name- 
ly from (he moon and possibly from Mars. 

Five years ago such a thought was treated as 
an interesting but unlikely hypothesis. Tlie 
current geochemical, petrological, and dy- 
namical data to be discussed in these s|»ecial 
sessions make Lhe case rather compelling for 
meteorites front the moon and at least 
strongly possible, if not likely, far meteorites 
from Mars. 

Seismology 

Solar Seismology Monday /l.Af. ]imnn 321. 

Seismology is cosponsoring this session with 
SPR: SoEnr and Interplanetary Physics (SS) 

(see SS). ■ 

Note: On Monday afternoon and all day 
Tuesday, coordinated scheduling between the 
Seismology (S) and TeciOnopJiysics (T) sec- 
tions will bring 3 half-days of consecutive ses- 
sions, covering such topics sis Ridges & (ant; 
vectioh (T), Subduciion (T), and Ocean Mar- 
gins Seismicity (S), which will emphasize the. • 
dose links between the two sections. ; 

Seismology and Vq I can is in Wednesday 
AM., Rum 320- Cosponsored by thqVGP 
section, this session will have papers on i|iC ' 
characteristics and idend^calion ofJvolcanic 
earthquakes, seismic mapping of volcanic edi- 
fices, and theoretical modelling of eruptions 
a? seismic sources. . • /;■ 

Verification of Nuc lear Tea (Bans Th ursday 
dll day. Room 3J 7; m . yThe Seisrhplcjgy sei iibji 
is cosponsoring this Union session, : featuring 
talks un yield estimates ant) discrimination, / ; 
(see Upion, ' above).. ".! ; .,1' ■' 'j 
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Attenuation and Fluid Interaction Thursday 
P-M., Exhibit Unit This will be a jnijn 
poster session wiili T. with papers on Attenu- 
ation Theory, Fluid-Filled Borehole Scismoln- 
K>. ami Pore Pressure Diffusion. 

Ocean Surveys and Inlraplate Seismicity 
Friday .A /. . Roam 32 ! . This session con- 
cludes the Seismology |>imj{rnin. and Tea Hires 
[xipeis on the invest igaiioii ur the oceanic 
[ilaic at -sh.illnw rlcjjth using reft action meth- 
otls ami deeper limbing of the lithosphere 
front in i rapla tc earthquakes. 

SPR: Aeronomy 

Atmospheric Electrical Environment 
MWwjrfrty all day. R. mtn 301. Cosponsored 
‘' iiti Atmospheric Sciences. In recent years 
there have been significant advances in uur 
knowledge of lightning phenomenology and 
lightning physics; cloud physics I both micro- 
pltystrs and dynamics); clr.nrl electricity; elec- 
trical processes in the boundary laver, mid- 
dle. and upper atmosphere; and the gf n b«J 
carciiii. Research in ninsi of these areas has 
been pursued independently l»v people u!icn 
m lot ally dillcrciu scientific disciplines. The 
niapir purposes of a current study being ron- 
iliicletl through the (Jen physics Study Com- 
mittee of* (he National Research Council arc 
to review the advances made in each of 
tliese independent research areas, to examine 
the interrelationships that exist between these 
areas, and to project how this knowledge can 
he applied lor the Iwnclii of mankind. Fur 
example, measurements „f , (|t . K m s i Kllalllrcs 
radiated hy l.glnni„g tlearlv indicate that 
light mug , in rein list-times are.ihmit an or- 
der uf magnitude luster than the present en- 

gincei mg test and the, c-fore „ ia j„ r 

revisions in liglmiing proicui,,,, met hurls nuiv 
If inmirv. I here will he an ; ,t.em Pl to 

lw * !, d vanccs can he 

nude Iwth in basic research and in anplira- 7 

H,n 'T'* 1 "" lht ‘ "«« decade and highlight ar- p 
eas wheic new research is needed. * 
Incoherent Scalier Radar Studies of the B 

Hr a " d AtniD sphere Uuisday all day. f a 
I lie session will cmiiniu over fl 
| u|«rs OH new rmilis I mm all of the i„ c „. ' I( 

‘VS M;i,,lT n ,SC1 llH: »■«»>» will „ 

■air hide a special review talk lit h.lm V. Ev- ... 

■I us. 1 “ 


310. The SPR: Cosmic Rays section, svliitli 
usually deals with the physics and geophysics 
of cosmic ray niigin and transport, has orga- 
nized this session to promote understanding 
of the interdependence between cosmic ray 
physics and its applications in other areas of 
geophysics. The histories of geophysical sys- 
tems as diverse as Arizona ground water, lake 
sediments, polar ice. manganese nodules, cor- 
als, volcanic rocks, petroleum, and tekiitcs arc 
now being traced and dated with radioactive 
nuclides produced by the cosmic rays that 
bombard the earth's atmosphere. New detec- 
tion methods for these nuclides provide the 
improved precision and accuracy needed for 
older and smaller samples. Cosponsored by 
SPR: Magnetosphere Physics, Aeronomy. 
Oceanography, and Volcanology. Geochemis- 
try. and Petrology sections. Invited speakers 
arej. R. Jokipii, E. M. Druffel, K. Ntshizumi, 
S. N. Davis, K. K. Turekian, L. Brown, and 
D. Elmore. 

SPR: Magnetospheric Physics 


SPR: Cosmic Rays 

Application of Cosmic-Ray. Produced Nu- 
elides in Geophysics Mt.ii.lny all day. Room 


CDAW-6: Substorm Energy Transfer Tun- 
day AM.. Roam 310; Tuesday PM., Exhibit 
Hall A. Coordinated Data Analysis Work- 
shops (CDAW) are enabling investigators 
with data from diverse instruments on vari- 
ous space craft to focus their attention on a 
few specific events of common inlei-est Re- 
sults of the CDAW-6 effort will be ptesemed 
in a full oral session (Tuesday A.M.) and a 
small paster session (Tuesday P.M.). Hub 
Mcl'herroit (UCLA) will key note the day's ac- 

oo'LVn 1 :m il,vi,cd overvi * w of (he March 
^,1979, substorm event, which is the focus 
of the CDAW sessions. The CDAW process 
will be described in opening remarks by ses- 
sion chairman Bob Manka (NRC), who coor- 
dinated the workshops. 

Numerical Simulation of Space Plasmas 

Tunday l M., Exhibit Hall A; Wednesday 
P.M., Room 310 ; Thursday PM., R oom 303 
Three sessiom on the magnetospheric pro- 

E Th! ealurc ,n H hol,s of n,,merical s » n »- 
□lion The six contributed poster papers 

(Tuesday P.M.) include simulations of the 

low shock and whole magnetosphere, its well 

as simulations _or specific wave modes in uaiu- 

'•'I “l^riniental space plasma,. The 

three limicd oral papers (Wednesday P.M., 

following Hie Frontiers of SPR 1 Lecture) nrn- 

i i irf| te01 ' lhc gel,era, P'^hxtophv 

or plasm., simulation (A. Hasegawa. Hell 
[J,K) as wcl1 as specific applications to t|, c 
magnetopause (P. L. PHtche,.. UCLA) ami 


huw sliuck (C. C. I ini. ui M.m 

land). The loin nniliiluili'd m.il p.ipi i , 
(Thursday P.M.) unci .i sinnl.ii l\ f i, • ■.«■ | 
scope. The three scsmiiiis mi iiiiiik-i u .i| .nun 
lation uircr gcogr.iphii.il Ihi-jiIiIi .i- wi ll, m 
that many of flic i unit ilnitnl |i.ipi-i> di mmI., 
wot k done in Europe nr |;i|>,in. ( <»| I HUMI|| || 
by SA ami SS setliuiis. 

Geomagnetic Tail and Boundary Layer 
Tuesday PM., Rum 1 Id; IlV./m .,/m .1)1 . 
Room 310. Geurge Parks (Univ nt 
ington) has organized two sessions <i| inuu d 
and cailliibiiietl papers devnled lu the gen 
magnetic tail and limiudan Inn I n|m- I,-.,, 
lured include the magnet k -H eld (iniligiii.i- 
lion, cliarged-pai title |H>] hi I, it inns, pl.isin.i 
How, ion composition, waves in tin- t.nl pi.is- 
nw and Isnundarv layet . elinih In-lils. .', K | 
fundamental [ilasma tlieoix. Alsu imludnl in 
the program are two invited pa pets mi tin- 
recent ISEF.-U eiitnniuer with the distanr pm . 
lion of the get •magnetic tail. 

Frontiers of SPR Weduealay 
110. The 'Frontiers of S llar-l’Ltt ici.it v lb-. 
lationships 1 Lecture for the l!W3 Spring 
Meeting will be delivered by Wall.ue M. M.,,,. 
heimer. a well-known plasn'ia tlk-otist with 
the U.S. Naval Research Lilmmtori. lb- will 
discuss the analytical and iiiimciii.il nielliu>ls 
that are used with success to i.ili u|.„c M .||. 

consistent ring-cum-ni models In, I.,!,,,,. 

plasmas. In view of the evident analugv be- 
tween laboratory and planciniy ring « torn, is. 
a major goal uf the lecture wili he u> i llMl . r 
the sharing of amilyiical and iiiiiik-i it at teeli- 
tuques between laboratory -in icnied and 
space-oriented plasma physicists, so that each 
major branch of plasma physics m.iv heiu-lit 
from die experiences of the oilier. O, 
sored uy SA, SC. and SS sections. 

SPR: Solar & Interplanetary 
Physics 

Solar Seismology MwMy AM., ?J/ 

I he normal seismic p-mndes of t lie sun 
with temporal periods finm min me, i« a !•»■>■% 
and spatial degrees up u, |()uu | M ve hern -.1- 
served. These provide informant,,, ,| u . in . 
ternal mass distribnibn and rotation rate .md 
convection velocities inside the sun :n sat ions 
depths in a -way similar to eanli scisniologs. 
Ob.enjnum, ™l . , curie, will , K , mxu £ l 
..I- Rliwl«,J r ..J. likiinre. \\ |[. .Stherrer,' 

T. L. Duvall, R. Ulrich, and II. A. I Nil Ct,- 

Sf STi b L l !lL SC:a,ul 

Magnctohydrodynamic Turbulence in 
Space ihunlay PM., Hl¥m 3h , - r| . 


'" ,n 11,11 '"‘M ill, M.iimj. .1 1.,,. . ' 

1,1 '"i" u,,|, i di. ini! t„ r iJ: l i ; i,,rol 1 ^i 

iii M.iintiii !■' ■ 

i, &*** ; 

!';- l, i»Mn.andf ; 

« Mxiiorn ^ ; 

Volcanology, CJcochcmisirv & 1 

Petrology 1 j 

Chenrieiil and Isotonic r on , (ral , 
dean Mag, „ ali , m W .J« . liW .. 

I l'si'lil.|(|iii|. n| IMluInga.,,,,, J J 

.iei , l.' | , n , st., ,, .„, , le. and s„|,,|„ ll . ( | 
rif |HHt,i:eii. sis nt the [iln, unit | 

IhiLmiI the \m|. s 1 | ill | hd inb^i 

du- • ••mriiiiis: Hat I mih Hcneirn,Dt - 

I'" 1 ""* !' , 'Hi.d Magnetism^! 

Iiislituiimi n| U.isliiuginii. .1211 BtwH 
III. null Rcl.. N.W.. W.ishiiiginn, 1). (L2f,i|; ’ 
iLrij-ittui imti t, s . | larmoii, ^ | 

III I Il-Iilngii ,|| Si mi. SMI*. Iblla, TV ' ! 

i .VJ7 *• 1 1? |-i .'.hly . ‘j 7 ;u i, ' s I 

Soluliiiity aiul Transport Propertind 1 
filler in S, |, ente Melts WrdundasAM 
. V 1 ri'rituis u ill nu hide wiitcr twiiui 
in magmas, wale, snliihililv imitlels, solufc 

ant spei t , H data „u Indium gliiso ! 
■"id ellnis id disw lived vukiilejon J 
|ihvsi< ,i| pnijK'iiies melts, .mil water dijj 

Moil 1,1 melts .111,1 glasses, loi limherinf* I 

J 11, t the cmneimis: P. McMilk i 

Dept, of ClieiniMti. Aii/cma State Unit.. ! 

I empe. A/. (iHK*.*H»5-rHiSl) and E \ 

-Stoper. Mis. id ( >i-i lingual ,md PLmeunki! 
ernes. Cal I n h. 1’asarleiu. CA «Jl I2i> (ilS- ! 
•i:iti-(i:.nh. 1 

GeocliemienI llcierogencilics In theMU' ' 
lie: Implications for Mnnllc Conveclku i 
/ hln\dn\ I, until lil.S, l si i topic , gt<> 

t lieniic.il. .uid geophssiial lieleiugi-ncitim! . 
the ih e.itiic iiiisl and i Haled upper iiijuiE 
and the Miiisit. lints these m.iv pmvideunb: 
v])‘ii pm\ nu (iiiim-i lion, and How pattetT^ 
in the i, i.inile will lie (list iisst-d. Results fron 
ll’OI) leg «•_' in | he N'orrh Atlantic will bri. 

« Uulitl. I in I in ilu-r riilm iiiatioti, mnundk 
coiivem »s: S. t. ( :.mde. l.-DCO. KiKuch 
NY 1 1)'. Hi | i«i | iitj anil II. Hnugaub 

ami J. (>. Si hilling. S, hunt ul (K ear«if>»pt» 
Uiiiv.nl Khi nil- [sl.uiil. I'mvitli-inr. RluS* 

I I) 1.. lime 

<■eiil.igii.il Si leu, es. ( .m ni-ll Univ.. Irlwci. 
NY MSti:t ((M17 -’J.“»ii-. r fl*ii7|. 
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To Order: The order number can be 
round at the end of each absiraci: use all 
digits when ordering. Only papers with 

S£ Sv5^“ c avaibb!e AGU. 

for lhc , firsl arlit|c a "d SI. 00 

£ S , | ^n | ,t,€J,,a ar,ide in ,he same or- 

rier Payment must accompany order. De- 
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•I sntpoai h.. a be.a oblu^S 

nuam-iotfiy aolvlo* ■uitil.17. 1. .l hi flp * 1 hr 

■U BMPSIM li Y or U-iograr ,t 

la addl Llop to the °° a|loneDt atDOBpliirB. 

alaotrena, tSS SS2o?r"o ** 

■Udlpopg at ODargl a, b.l oy tf,* .”, , 6 ««>»aoattBrad 
Rlfhar isirc* alaotponj, filial drop. 

dlraBUooB ar s bUo i 9 MnalrVt^ilir^S ln th * upaard 
In Wa Lsnuaphara of thal^ J-i.^T * 1 “ lrl0 PMantui 
nnnjugata haalaanare whai * ppa * r In tha 

»a I«,I BlBotriTfiVli VlVu,, ® la by 
aquation, t.lclV* int l “ e 

•laatrlo ruid la aa af tha 

■uroral popalatlon tb Qra t BB “al Uia 

"napoo. nt., (|, t ” ‘“n ataoaphara has ihra, 
Max daaraaaaa aharplT«ith^ n * y f ®° ,po,1,Bt k " ,0 *> 

PradoaluBtlp H o oil m .Vjl {z > » Ha* uUh 

anargy, and ,j) a n-adMiV^M 1 / ,nt,rrt Ua baa. 

iSiTLSSSKr ws 

■iraaaant „ m aval , ' B «>anrr ara in goad 

axr asissi ike 
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TurtuleMa 

nol«T iT^^iii ^ ^'a^aftiarlo el^ ulcml 

aanatjTB. Hu n|a» w ««™ ,,rV,d ** taLlocn-bjin^ 

Wth naxtnir, lacidaneo durl^I'ti ‘ ^ cl tlw 

■SPeari to U M hf*j ► n ^J^. U,a "“rninfl hnura. It 
alactrloal ,*£25 of Ih. 

halloaot, b^i; f .^r 1IUra 11,9 

«aJ/or gravity 10 »lnd abaar 

atratcaiA«r| c turtmlance) “ l,a * 

C ’ DPhya - ■ Cp9 «. Paper ,c«43 
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wo A SOUH CICU miC ™ E, *™ E OHSnrSD 

(Mi’iJShliu rni "te'S !;, 1 u \ J : *•*«<*** 

^alHonila 94035) ’ Phjratea Lab,, Kaulo Park, 

TWa axaaphiEle Itapatatuta I. . . 

alurnalljr, ag.,^,* ™la parutar Varla. 

®t aols r-cycta affacti ni" 100 * Br patloda bacauia 
Chatan ika 52«^S‘5ta ' ,Ith *“■ 

In h,»h-latUud* a*oBnh«cu’Lii >ra,r " t “ v * ”*“llad 

Thaw — *•»- 

f* u *“>a Indicia a that ihl mJL ^ , Ma ,' T hia Ut*a 
lanpaiafcun vat la. dtumn! a«i(pha E Ic 
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0705 Biological efrocta 

, »3•£p55rar„E‘• , 

the ocean u Inriuancod^v'th lh ° u,,per my-n, .■ r 

| Phrtoplankion , dintrlb.,tlo™ ! ’ ' , *‘ ,or, 'l l < 5 rtl 

ton, call y uUh Iruroaa'Jng .Jorth" b !* ,|0 '' r,,,u ' , ' - 

dlatrl hiticna of clUoro^hyn ir^ *-« I-nl 

or the grad I ant Ts.ti, 11 lca ? 10 „ rhanftr ,<r nlen 

■tatlon BhovcJ a aubn^rnr” n '‘ ?' Irn, - n, ' JllB — 

tanae o BOUfih k, | nr “ n ™V”" ? r -'Mor.phy n tl- 

«nS: v t tt' 

■>. floophya. u... Graon. Pflcpr 

£>T70 Radio Cwaanoijrnphy 

^ HAVE fPObh AHD 1Hw . K p y T|fK 

zsr- 

■ iccowava radiation 0099nlc ‘“chacattor nf 

to tha duai-riaquaniy taen 

to tha tw-acurradlr^" ^ t0r * ! “ Worn 

tf» ocaan. * two-acol, «d 

ayataa, ablch coh«rmM^,“f P *■ • ■»«»- 
r ™ « vary null patch of * ,1,nal1 a cnt torod 

"town that a BAD , ^ San U i. 

volution or tha AM uLt nf rl * , * ctlb9,J «“ a oon- 

prnfca aim tha pwu apaet^nj 4 tuo-MoU 
tha output, tha. N« of 

auctions of o«.a-.e«C^LtItion ,alU,ful «•»<»- 

■utfaca. Dlatorticna nL,,-"* “ 8 f v,r tho ncaan 
aurfaoa valociuaa. rl.^ir ^ ° f '" ,rlabl0 

derived Iro® Iwo-acair^a arc 

Gulf of haai^. “ d «“ trtan l„ the 

doaa not reaova tha diBtorMoB , ft B I°JlI , * 1,,B cotr a<5tlon 
o* a nearly alnuaolda“ "t^Jatad 

j\^ toa " lfll " Ua ^-52SST!S2ir"- 

J. Caophya. Rbb., ?Mptr r - 


Electromagnetics 


0703 Antennaa 

T R ANSMMn ON, CRAT1 Nffl" FREQUE NCV SCANNED 

r ^ ,iri0 * 1 . 

Cannlngda?^ 

.55^--- T 2^ , seasa- ta . 

-. Scl., Pap,, 3 J M12 r. 


i. : J '*' r 


0780 Seattaring 

5^^!^”™ ” * lIOIW1 ™ «*BHT MODELED AS A 
o log leal StSu«V**TbI ,Dt K * ,olc *Ia Xataar- 

•Odalad . er ( aa, | , a9n . Uon ^ 01 ■ lightning , 1 -... 
“fcllqna angla n f la aiq. 1 * "**} «>Uwdw at aa 

band on tha atact lalutlnn The nodal la 

■ dUlantrlc cylinder of infinil h *?" 1|,a *T“ el o»a for 

KiWsy.sw 1 " 

arfflMsWr 

PoiRKnicQ-di di ^■wyiiuc., 

*MHIu£b, i2S #,P1 ““ hx * tMnio da Vi“ i 32 

S: s,e«5 : asa?!; . 

ly.artd thaprocddun dlv ®r«l- - , 

*W S um, ltcs ■ 


ulhit.il illrt't'i ity mif i<|,liuv alli- ■llwrsltl’ « 
far a-, r-ili, ciiipullt* li ri'in-’niivl nnd raay 
I 1 ' vu ')**■■ ■in™.- |n-rf„,Bwin> e in, i>, a-riiin Unit 
ptuwin- hliU), ikin-n>W Hull- i», ntu-nudilcn. 

It Is aim -iliiavi, that n||v iltvnrsllf pin can 6f 
COMVIlcit i„ mhlhil i|| vs>l -i 1 1>* fain nnd !h3l ih® 
KcuTt-i rli ul | ut i. mi' i ci:. i-.Hi- siivimiUm amt 
“’IKIv lun-rliuvl (.till-), y, i-l.l |},l > louvers, on in 
n.'l„(,'i| |.j- ] incur rvlnl I l|-s , vhlfh arc 
iiuli-|„-ii,ti-ii( „| (its|iKm-y, t-ittc diver* I ty. 

■’ll' I til I illvt-rillv, T-.-|<--,«iiiuili',itlon 
ndlpllittw, ruin iiiWiuiaili-iij, 

Knd. Sri, , IMUIIL 

(!'!!■! Troppnidinrlr i>i-u|<ni'uCion 
H.«Yl. dN|, ttllirj, jf; * Wift-UHIKlHIC 
HraDndnr V. Ki,ku,ilihlii ,.i,d Viator 0. 
llniiit lull, „r i(i,<HaiM,y„lcii iiwl liloctrcolt 1 * 
Aonilnny uf lunruii nf Hm Ukrainian oWi 

Khjn-hov. Sltxwi|. Iftajl), 
liiiflonc it t trht L miiiiHii unnnin of til* r,f r« 
VO In, lax I, or air nt .Hfrnront bol^ci 
croponjdinr*, ii„ V i, annwi, tlint 
iKirnncn nr uiirrni-a mol oluvatod (to p>5"’; J 
knjinyorn with nhnrp pmilinDto in n M J®, 
lnrrnijuunb. lainli luyora providn for WJ Jr], 
trot ion of ni,-h rrofjuency oloctroMfn**”,] . 
van mji bnyaiiii ttio optical horlton^^IJj. 
tutlvo thnr.rotlrnl dasi-rlptlono of tt* J"i., 
nonon in uxcIudIvd torcu of nowal •■’J’ Li, 
loo) pnrlinor.t to tho a pacific hale** JjTji. 
°£ n, or lr, tnra>u or ray optics •l*®* ^ 

thor tr,6rtoqnBto or inconvoniont. 
tno pspor lo u vorulon of tho hybridi P* «. 
dai roproBontotlon of tho aloctr.offlap**}' u 
«d ut tho obunrvstlon point. "fSV 
denoribod oh u nun of sodoB paouJUr *o «* 
inolatoo ourfaco duct (l.s> tha lo» 
ere ill on t lflynr) unit b not of rtys „ 
r ron tho uppor loynr, Kunarlcsl oxsopl"^ 
nlquae ) ^ Trapoa P^ 0,,lc l*yor a t ray-® 08 * 1 
fxd. Sal, . Paper 1SOOI3 
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U10 aiamlatry of tha Aiaasphara . BV < * 

OO-OBUE NITBATEi DIE SOLE PBCDCCT Cff W* CJ0 “ 
RBCafflDttllOa rMS0* 

J> Kariitan (Jet Prapulaian laborataffi 
TnatLtuts of Tachnalcgy. Pasadena, CaJito™“. _ mtI - 
Tha produot of tha CIO * NOi + H pi 

Id ant if lad bv — fiMHHMCI tQ .. 




...uuul or cna bio r HU, - a a- 

tdantlflad by using rasaaadca fluoraaoeoea to 

“ - *iwa produced hy 2 66 db laser photoijaW 
“ae«it product, IUr a too yield 'mi 
ttoal to that produced by photolyele of tf 

caotratlcoa of eyothetle chlorine nl«ata> atiwa^ 
■aetlng that no other lamra are rained I" ‘“u, (SB 
Maatlna. Thii observation refuta* tha " 

1 *** er lotnation vaa stgnlCicant ln laV 0 **? 0 ^ u|l L 
atudlae of tha forward rata constant, , * Ic " CJraa* 1 >: 
advanead to axplala an apparaac discrepant ‘ ICJa iW’ 
fo eva r d-and-rava res rate conaunta, aad th*inj“Typ 
Evldaiub for Uowiip la raviawad, aad tha |S> 

crapaacy i* anplainad aa a probable uncartatftT , 
thamoabanistry, (Qilorlaa nit rata, atratoap 
ChaUact,, otfl„, dapiatiao). . 

J- Caophya, Re*. , GyeaiT, Paper SKISJt. . » 

Geodesy and Gravity 

1910 .Criiatal aoveuota . i-. *0 . 

•5®“"“- iwoiwATBja or the bmtb hmmb- f ® 1 .Ft . 
«wo Siorar, cblwwu : ■ „. Maei f 

*- *■ 8M)r IWi*, Ha U owl Osaka flurvef, ““’Sju O 1 
-'2*°ft Uo dafveT. kookvilla, M>, 20892). •Ml:.'- . , ' 
T l — e i wnn ■ ’ . ■ 

A o»the«attoal aodal fer biatorl-jal hcri»w“ (tr & 
Wfor^ttae is preaented fer tha wu»hw" • 

"•ton that iztseda oorthpard rroa MMioo t* W^teiUf 
Wtn asTjVutltaU#. toWl parwter a 
trtensdaiion, U-iialeraUon, * 0 d ** tr ^!T I joiel** 

du «-i"« the peit oeotury. 

wid eetsaia data lodireotly (^rtlolpel* I* > 
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--fl,! Ihi aodal relataa oruatil darm-oalion to Uw 
^BOdlo oovwunl axporlanfled during largo earthquakes 
ftM) nodar slip rates on geologic fauHa, and Booular 
ilral’q ratea over large geographlo araaa. Tho aplflodlo 
■MBBiBt la nodolad In aooordanflo with tho thoory or 
dial oost Lon ln an elaallo halfapaoe. For the secular 
.MIBB tha soda lad region la partitioned into a ooaato 
Sr'diatriotathai art allmad lo iodlvldiBlly translate, 
rails, and hoaagaiieoualy dafcrB aa a linear funatton 
. Tbe derived (train pattern .upporta tha 

that the aodeled region spans tha Paetrio - 
Horthi iaariaaa plate boundary. Sawiar ahoar atriin la 

jn tha Hi dlraation pamllal to tha oajor faultn, 

and ahitr atrnln rataa daoraaaa with diet anas Tron a 
BVJE trending atrip. To tha region's north this atrip 
to ka wide and la bounded on the weal by tha San 
Jaolnio fault aona and an ins salt by tha southern 
illegal on of tha San Indreaa fault. To th« south this 
■trip oonvtrgai In width onto the laperial fault. The 
Hollar vsloolty Tar a point near tha City of San Diego 
relative to a point at the region's northeast corner la 
A.3 ± 3.1 aa/yr In th« dlreotlon H I7°H i 5°. Ibis rata 
proildas a rough Bit Lea It for the relative vsloolty 
batwaan the Faalflo and North ABarlaao plataa. 
(Dlalooatlon, strain). 

J. Gaophyn, tea., Rod, Popor 3B0441 
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3110 Erosion end Sedimentation 

VARtABILlrr OF SEDIMENT REMOVAL IH A SEMI -ARID HATER- 
SHfO 

Util tan L. Oraf (Department of Gncgraphy, Arizona State 
IMIvirstty, Tempe, Arizona, 85287) 

Field and dscuwntary date from Walnut Gulch Hater- 
ihtd, en Instrunented semi -arid drainage bailn of 
approiimataly 150 km z ( 57 nt«) In southwestnrn Arizona, 
show that 83% of tha alluvlw removed from the basin 
during a 15-year erosion episode beginning about 1930 
Hi excavated frtm the highest order stream. The 
arauntof altuvlim removed In the erosion episode would 
have bean equal to a covering of about 4 cm ( 1.5 i n ) 
aver tha entire basin. Tha rate or sediment removal 
during the erosion episode was 16 times greater Lhan 
the rate OF present channel sedlmanL transport. 
Production of sedlxent from slopes and channel through- 
pit at present rates are approximately equal and 
refilling trill rot occur undBr present conditions. The 
channel fonts left by the massive evacuation of sedi- 
ment inpose controls an the spatial distribution of 
tractive force and total stream power that make renewed 
sbraae of sediment likely In only a few restricted 
locations. Modern instrumented records of a decade or 
nore provide an inadequate perspective on long-term 
sadiwit movement. (Erosion, sedimentation, arroyos) . 
Uatar kasour. Has., Paper 3V0283 

3110 Groundwater 

1K0U0UTI0N OF PP102 INFORMATION ON PARAMETERS 
tno BOW. I HEAR REGRESSION GROUND-WATER FLOW MODELS 
Richard L. Cooley (U.S. Geological Survey, WRD, 

F.0. lox 23046, KS (13, DFC, D invar, CO B0225I 
This paper investigates factors In Ft -June log [he 
dagrsa oF Ispcavmunl In aeclmatoi of parameters of 
a oonllnoat regression ground-voter flow nodal by 
Inrarpsririog prior Information of unVruwn reliabil- 
ity. CsDSlderattoa of expected beliavtor of cl.t 
Ugiualon aatuttonB and remit t a of a hypothottcol 
oodelfng ptoblto laid to aavarst ganorel cane [union.. 
Fine, If the piranariEB are properly scaled, llTiaar- 
lud Bipraaelona far tha mean aquare orror ihSEi In 
yirtastar aBClBataa of a nonlinear model util often 
behave vary nearly as If the node, uore I Inoar. 

Second, by uelng prior Information, tho USE ln prop- 
erly acaled parameters can ho raduefld greatly over 
[he IQE of ordinary least equaree L-etimatca or 
Nimiurt, Third, ploca or cirloato., USE and ll.u 
situated standard deviation of MSF. voraua an aual- 
tory parameter (the rldgo peramoler) apoclfylng 
Ihl degroe of Influenen uf the prior Information on 

regression results can help datcralno tha i-itenrla, 
fer iBprovnaent of parsnoter eitlpatue. Puartb, 
proposed criteria can he used to rule appropriate 
choices for the ridge pnresutar and anothur parsrtecur 
tip teasing degree of ovorelL hia. in tho prior Infor- 
ostlen. Results of a ease study of True Roe Mas daws, 
iiM-ipirka area, Waahou County, Nevada, conform 
clout; to the results of the hypothetical problem. 

In the Truekee Readavs caao Incorporation ol prior 
Lelenation did not greatly change [he paramo tar 
uilostea from those obt-ilned bv ordinary loe.t 
squares. Bouover, [he analysis ehaund cliot both 
■are at estimates are more roll able than auggoaivJ 
h? the standard errors from ordinary Leant .qiiarea. 

(Fa tout or saclmatton, non! Inaar rogroaiinn 
udsllitg, groundweer flaw madeLlng). 

B *tsr Rosour . Rea., Papar 3W0I95 
IflO Groundvatar 

teJSJsJ^I F,!,m aEHraT TEOTIOUR FOR MODELING 

5S?S^«i!g5S!? ,MD P0K4JS HEDI * '• 5,HC, - ,! 

P.S. Uuyakom, B.il. Lastar, and J.H. Mercer 
TllfS*' *? c -: P -°- 23SU, Keaton . VA 22OS01 

«r.wi “° d91 ,B P*«aeutud for ninaerlcal 

fr«! S“ ° f “ lu,B '"nepnrt In nature tly 
“ ~ 4 J” 001 “<H»- Hie model la baatd on the 

i y tanc, P lual approach, and la capable of 
ind lnt,r * Bt lo n » be two in porous rock matrix 

Unllko « r, I«f dual-po rosily 
" h,ch "IF "» parallel fracture 
th.r., *“ F r *« nt I» ■ unified modal 

fr.. *!“ h,i lh9 [Minty to reprasnnt blnck- 

1 r i ctar n .i" , ‘i*" ri-*" *Hh auborthflgonal 

blocks Tv U,ln * * ■pi'*FteaI Idaalltatlon of mauls 
8 ®varnlag partial dlffarosrial 
fracturel S ,0r ■ 0lut9 lt*nnporc In tha 

Thsss aoueM 4 ilf, “»Ion In tha porous matrix blocks. 
(UskiSS ‘T TIux terms 

►«**int ad^f * 8 ■Hlelont nuoarlcal sebama is 

•quae Ions ' Th! Wr f a ‘“*i 2 B th * * owf,rnln 8 transport 
Jlran.lM;, ^ Cha “* •“•etlvaly eoahinea s two- 

DQt-difc.-.,?!! , I * r *Mport in tha fractures with a 
vlchln tbs iHIl! S; la,kln ■PproxlMtlon for diffusion 

lbs tvn “tr‘« blocks. Coupling of 

quM U P**f 0, **8 Implicitly, Tha 

f In, r- * 1 . ■ l “ r,,e •gustiona resulting from both 
m^ssrs ■« dolwwl using 

lor this e , D « 1 “i lan *l 8 °rlthas designed especially 
*k« nuurlcal L PCOi '“- >nd ««“«ey of 

■ode l t0 . at * ehaek,d b 7 «wlylHN the 

r«uil(i Irtth a r.°f tiie md ccapariug 

caiea thriLi V t Xl ? bl * *“ 1 T*I«T solutions. IB all 
««Ws and ; Ch ““ la ,oond tD b ' highly 

«lth th. J ? ^ >■ of producing reliable results 
tsar oral dls, ( 5 9l “ Elv,1 y coarse spatial and 
‘b* aod .1 F i»*Uy, tha utility of 

hypothetic.? d “ on,e ««'‘ via application to ■ 

•inulai ) on ) 0i ' {r *ctur«d media, tnnsport 
U * t,r BMo “- ■">. hgmr 3UU28 

0F ®* CEPWU - HAIHFALL-RDKGFF 
D SIQUERE3B WBTI01,a 0r FA 8 AMETEH OBBEBVAB IL I7Y AMD 

f.Mvu SitMartn. Of Systems Engine* ring 
cl •valand 1 , ol 1 lo rt i!ina? B, H ?? aE ■ r,, R * , * rve refry, 
bun,, 1 E™ar Gupta 
csptusii, reelf«i In * hllltF c0 obtain unique and con- 
'• Inf all -nw,, r**!* f* remeesr sau for conceptual 
111 Problem l« 9 ““ 1 " d ln this paper. 

9 kora ^,: lltlt P- d *n « frssmork chat allows 
""“•riLl! ,Bd Usi “ L analysis of tha related 
c *Wl€i of ■“tface studios demonatreto that 

of the arart . Iln,otloa that better sxplslna 
Ovtpnt re.uic“ 5 r Mtla P™t"*H«a of the .cron in tho 
^rfece. Hsnc* th* *?° Dt,ler > barter shaped response . 


"rfere, u. n ,. ■“other, barter shaped response . 
'UKstio nor.™.!"* chanoa of obtaining unique and 
our ansiy.i, t „.J 9 ' •■ tl “tss are improved. Bowsvar 
■llo due to ln .l“ te r thBt P«rc of the problem I. 
'r&msncs ere r fj l,IMel, » in the modal at rue tuts, -tha 
Ibe aali malar .™ 1 t ” t * d u,Ib * »«“lu abtalnad wU*- 
“tathar S.rvi!^ aetountiBg modal of tha National 
“«.t a.." " lvar Syatom. 


lion tochnlque. can help, the prablona «„ n „ an iua 

to Inuf f tclcnrlaa in rhn calibration technique 

but are caused bv tho manner In uhldi tho nodel Is 
«rwt»«lly formula rod. Thus even ul,en ca libra tsd 
un.i.-r Ideal credit [a., a lalmulatfon arudlos) It la 
uirun Imp.v.alhlo to obmfn unique estlmaiei for thn 
rironuL"ru. It Is roan I bio to resolve chla problem, 
at ivunt lo parr, bv npprspr late roparancwriiatfooi 
of rill- purtlncnc codol equal long. In this papar the 
porcolALIon equation the toll couture accnunttng 
r»d"I ol the National. Weather Service River Faroes* l 
Syren fSflA-BUtFS) will bo dlecu«Bed. [t la ahovn 
Chit a Logical reps ranator I radon nT this oquation ten 
rnnult in ccudltlone that Improve the chance of 
obtaining unique paramotor cetlmatas. It la bnliovsd 
that thude roeuLta havo loplicationM co other con- 
Cuptual R-R node la uiiore vial lor approaches are uaod 

In tho representations or the porcoler iWlnl [Irrat Ion 

procnau . 

Motor Pesour. Roe., Paper :wiB9J 
JlhU lRiUu.fr & Stream Now) 

“ T * 

S. SorooehlantBaparcaenr* or Sysiems Oglnaerlng 1 
-Ivil Engineering, Cans Wsitcrn Reanrva Dnlvareltv, 
'■K-vulanJ, Ohio, «10S), Vljal Kunor Gupta. Janes 
Llovd Fulton 

Th« nuccos. Of nn ouronatle caUbrarlw procedure 
re Highly dependent on tha choice of tha objective 
(untllon nnd tho nature (quantity and quality) of 
data used. TV ebjoctlva function should be selected 
on II, n bneLa of the mochas tic properties oF rhe errors 
proBonc In the dara and In the model. Alio, th., data 
should ho choaen ao as to contain aa ouch valuahla 
Information about the process sa possible. In this 
papar we compare the porforannae or two zmxlmun 
likelihood oalloaturs, the AKLE which assures the 
presence of F I rnt-lag-autecorra La ted honogensoua 
variance orrore, and the HHLE which ealuces the 
preaonev or uncorrolnrad inhosogoncoua variance errors, 
ro tho comonlv uauJ Simple Least Squares criterion 
SLS. Tire model cslJhratod was the noli msleturo 
accounting tredel of the U.S. National Weather Service's 
Rlvor Forecast System IMA-KVSRFSI . Tha results 
Indlcaru that a properly choaen objective function can 
enhance tho poialblHry of obtaining unique and ian- 
Cuprual ly realistic pnronecer oatlmatea. Furthenuto, 
tho aeunfrlvlry of the cat lair Ion results co various 
characterise lea or thu calibration data such aa hvdro- 
logLc variability and length, are luhataurlally reduced. 
Water Resour, Res., Paper 2WI89Q 

1170 3ncv am lea 

T*v?.r f-F oTiiJjfirftia; .-■? thi j:ow 
3. (vUtck ICRPEL, 72 L/st M4. , Hanover. D:i »3T5R) 
The crewtn cf fee part idea In Jry seajonai anew la 
caused b> riftt ll-:u eccne partlcieB lue i o teLpernloie 
Grad Lent a lnposoj on the ir.oi; cover. The vajor flow la 
calculated ualrut tho potentla’ ricl-i solutlo,.u ror 
oieclrootatically charged par'. Idea. The J‘.tre-vniAi 
of anew is ceptejented using a ic.;-n.rc(,i Jlatru utl -r. 
f-ju-llor, f:,- ■ geometrical (DMinccoaut fact defined 
r-vrt . heuv -Mil* crystal cr,wth rules ur.l Super no' - 
,ru-. 1 i,n ur-- , ur. I. Tie '.rsnaktlon MUm. tr.o t -rowir, 
cl i.i.-Jil, i luvie-: i e «id ti.e .-lOrTth of lilgu-; 

.v.r. le l •.-i-oro . i lj J--. c, r.liu .i u, u.e .iltt.nl auj-c-r- 
»-. untie,. c r.sct .' ilt.c. utUr. alltd qpvwq,,. 

Iherrn. ir.u ■-... w,o--r,i ir.v 

iw. i.. c- ii.j i u-. -r-.i i icl-n-. -,-v 
i . .--•■c-ic Jv.5 l lr. ' I o *• -y , iH.-b'L lil-.av, ll-.i.t 
■-f:--.-'. rv.«li-., . I ere lets, pna >. 1 -. . r I lev. T; - .;i-v-.l. 

vf n . v - .n. vies crjj-.ali ,'uoi .alov v-ml-iviinth 

•-r-i'tJ - i la lit l -c,. or.^-,:q, tbs', .ruin :»r. ce-ca- 
i'-cul • • i-.-i cn-jcn-.l ... t... c.cevJ ih- critical -,i.b . 
1 CVI --1 - I . I'.h - n \ -Ilh-wr >.) gi ;v -...»t lOf-ldl.. |r i ne- 
wer, Win-*,.. i | l, hi ■ ■ v ■■■■- .-uV,-r L -.-. »v n i 
torq orwii.i.- —! i . etc j, .TB.tr. u,-c. •"■■ucV, -el ^ ;- 

1 1.1—1, -.i; III -. s-.-.l.. ,- I-.. 

I , 'k-i-plir, . P.'v . , Green, 1-iiopr Ii’iiC, 

Jivn f.v-nurnl 

not EL I KG TRITIUM AND l IILi'RIW- Ib TRASiPuPT IllROUi.11 ,Mi 
AtIREGATEU 0X1 SOI. 

I-. Hkodl-yixxs ISoII ScU-ncv Du part -rent , university of 
Florida, Gainouvll le, Florida. 3!bll>, J. V. Blggar, 

H. Th. van Cenuchton, P. J. Wlotcnga, II. H. Selim, 

J. H. [vivldaon nnd U. R. Nlalnan 

Bronkthrough curves of 'U |0 and ia Cl elnulcanoouelv 
displaced through column! of various aiicd eggregarea 

Of in | on.- <» l-.-l .fill -rr- - 

mliiniLvil vttodv-l Luw i.-iid 1 1 lunw, the dale vri, simu- 
lated UHlnc two concoplual nodule. In Model I all noli 
water wus amumed to bn mobile with a physical equil- 
ibrium oxlntlns In thu lyarnm. For Model II, netL water 
unn partitioned into mobile and iraobfle regions. Con- 
vcctlvu diffusive anluto trnnnport wna limited to tho 
mohl lo-woter reginn. Transfer of a tracer bstuoon the 
two soil-water ruglon* was assumed to occur at a rate 
prepare I ouaL to thu difference In tracer concentration 
hutwoen tha two regions. Sorption of ' lit 0 and "Cl 
vaa considered ro bo an lnatantsnfloua linsar and ravsra- 
Ibla pro toss . The two unknown parasiturs In KodeL I 
and tho four unknown parses tan In Hodel II were setl- 
ngLnl by fitting model predictions to ths experimental 
data. Model I could only doncrlbe BTCa obtained from 
caluuu packed with small aggrogatos (0.5-1 m) and 
lor dlaplaccitrnta run oc mail fluxoa (0.2 cn/hc) , 
whureas Hodol II dcucrlbed all the BTCs well. Faclat 
numbord P in Model II ns measured on each loparate 
column wuru DiauntLolly conatant. Indicating a linear 
relationship botwaen thu apparent diffusion coefficient 
D and thu moMlo-poro-wotor vakoclty v B . Ths frantlon 
ol hd 1 1 wator that In nob llo t sad th* mass tranafur 
coefficient <1 wore found to bs a function of the phys- 
ical and chemical propart las of the potoui medium. 

Water Rosour, Pub,, Paper IV0149 


sinllsr to untie unnllths, suggastlng that ■ 
terrestrial oagoa ocenn nay bavi aillted, llouaver, 
co^arLaon of the thulatry of ths calculatad upper 
falsie layer with that of ths Canadian shield ihcrea 
that crystal Hast Ion of a global magma ocean would rot 
directly produce the Archsan continental crust. 
Multiple malting nnd dl fforeai lation ol tha 
Po-leucodlortta to Fa-leucoglbbronorltn InyOr end of 
tha underlying prtulclvo untie would be required to 
form an Archun granitoid cnilt, 

J. Geophya. ten,, Had, Paper 1BG4C0 


i . _v. J-i . ^ l !r> 
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Wativ re. ’“ ,r ™™csst Syatom. 

Hesour. K«s, , Pop ar 2V1B91 
^T00Emu f * 4 BtrauFlov) 

XOWTP MOD^S.SJS 94811-1 ” 0F COHCBPTUAL RAUfPAId.- 
EXAHINED rnoAXETERH, THE PERCOLATION PROCESS 

Ca '» 1 Weetori, C ui* ^ D * patc, ‘ 4l,c of Hyecnm* Engineer Ing 

^guBh SorooSuSr 0 UBlvBrB “J r ' Clave land, Ohio Mil*), 

“Olqumnare 1 ^*" *'*" B *P ro “«d nnearne regarding 
WtnfaU-mn-er ••Ctnstu for concept ual 
■'ntfon. be miT ii oh tain ad through call- . 

Mtan (19833 h. 1-1 ^ H * B Sorooshlan, Oqpta i 
“WtUd that So “ D, hI»n l Dupes (19B3». have 

p though Itochu tic parameter eetiaa- 


1)15 Chemical composition and chemical interactions 
I* THE MSTRIbUTION UF NITROGEN DIOXIDE M THE HIGH 
LATITUDE SrHATOSPIIERE ,, 

Suann Solomon lAaronomy Lflborntury, NC-AA. Bouldar, 
Colorado, BO 303) aad RoLondi R. Garcia 

A rime dependent lwo dlomne tonal model hae bam used 
to study the behavior or nlimgm apaclas In rha 
atnoBphnre. tho modal employs ( residual mean 
oorldtono 1 circulation for the tnuiepott ol 
photochemical species, end this trenapnrt yield. Urge 
coluai aLiuidsnrea for NO, (N + NO * l»q *■ NO) *2 * 

H O, ♦ UNO,,) at high latliudsn, with ths altitude of 
maklmum density recurring In the lower atrecjuphore. 

Haw teoperaturo dependent absorption lions are 

■mployed for Nj 0 5 . It is shown that this 

photochemical-dynamical formulsilon rneultn lo the 
conversion ol most of the strstoaphorlc f» x to NjO, sr 
high Urltudu In winter, yielding low HD; column 

abundances there. In agreemnne with obiervatlone. 
Calculated seasonal and diurnal variations In HO; arm 
Sh«n to be comparable ro observations, -van at 
hiRh let Ltudss. Tha a f faces of daparturas from j“nsllv 
symmetric flow on NO 2 .abundance are exanlned. and found 
to be conststant with ob*erverlom. 

J. Gtophya. Ro... Cram. Pspsr 3CQ455 

Mineralogy, Petrology, 
and Crystal Chemistry 

(299 Bsuarel (Aiebsan enist 

EFFHCT OF A HADEAH TEHSESTIIAL HMMA OCEtf ON 

C10BT AHD MANTLE EFOLUTION 

Anna H. Bofmaietar (Mvlalon o * Geolbgiul and 
Planetary Sciaoeaa, Oiltforols MtlMtn of , 
Technology, Pasadena, California **‘ 25 J . . 

Ibis papar pressntn a modal for tha thsraal.and 
chi ale ■ L avol at ion of . global oagms 
lipaet heating during ths earth S J"” 11 ”' 
ctlcuistloiis era glvan for s malt 6ep*b or 120 kn for 
■ nd-mimbac plorltM and parldstlcln ce^ioBlttoni. 
Application of flow mechanics . 

pilMlplas show, es S f irst 5 

nbaaical iwoloUw esn be portrsysd 
fractional orysreUtx«ioa ocnurrljw only 
a( the maama oeaom* Ths frutiomsl oWtsUiMtfWl 
■oquenca fTr tha picrltle *® ta re 

Avar lain by IS k> o* ml if IRUnmrltal pad .Clippon W. 

?Tk- Ol trao-rldi I.utodiorUjj! wh.rou ^rldDtU. 

falsie lsysrs Ot ths ■ pUrl Llomoaai., mm i u 
peridot I cm «» IsF™ 

S^«ssi ^ wssas* - ' 

^^Ti^IiT« , i^c^«‘ at ^‘ dBtA '"^ •« 
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4710 Chealcal Oceanography 

IHFLWHCE OF THE MED1TERPAN1AN OUTFLOW M THE ISOKiPLC 
C0NRDBIT10)) OR Nd IN WATERS OR THE NORTH UTLAWTIC 
0 . J. Piapgrni I Lunatic Aiylua, Dir. of Geological and 
Plananry 9c I . , Caltech, Paindune, CalH., 91123* and 
G, i. Uauarburg 

The iintoplc cospoil tion or neodymium In tha water 
column of tha aasiern North Atlantic near th* St rail ol 
Gibraltar hat bun daLermioad for aevaral dapthi. Tha 
data ahuw that tha Had iter reman outflow ranulLs In ■ 
■Ignl (leant ahlft In reftl toward more radloganlc val- 
uaa ol "•‘•lid Ln tha uatar colum ai a I 0 G 0 rentnr 

depth. This correspond! to a depth In tha neighborhood 
of the aalinlty maximum associated with tha Hadltarran- 
«*n out flow. Tha core of lha HadiLerranuu out flow 
gives ( M I 0 ) ■ - 9 .B aa compand to Rm<G) - -12 in 
ovar Lying and underlying wittra, danonat rating that tha 
Kadi tar re naan mtera are diitinct from Ihi Atlantic. 
Free, mixing cansidurst lom, ua estlmatx that pure Hed- 
itarranxan uatera have r„(G) « - 6 . Paaaibla aourcea of 
thla rulailvely radiagenlc Hd could be from drainage of 
young continental ttrtanai or the injection of ramobll- 
lud Nd fron deop-aua ■adlmanta having a young radio- 
genic vole talc companonl. Nnu data from a dapth 
profile In Ihi waateni Atlantic la praa anted . Coopat- 
laon bit wren Hd data far tbn sat torn Ror Lb Atlantic 
wiLh the wottern North Atlantic ahowa fundamental 
difference! in the water colunn structures for 1 ^( 0 ). 
While both region! show a pronounced maximum in ‘Hd' 0 '- 
tha western baain maxlmuo occurs at thr near surface 
rather than at I0W macara. in addition, damp waters 
of th* saltern baain are found ta be utl radloganlc 
than tho uaitarn baain, Tbeaa dlKsrancaa indlcala 
aeseral aourota of liotopically distinct Rd in the 
North Atlantic. Tha doup waLors of the North ALlastk 
( ■ I0D0 a] bavu the Iowan values of 1^(91 msflaursd In 
th* ucuans, Ha ballsvs that ths aourcs of than low 
hy(4i valu*s which wo asaoclsla with North AlLantlc 
hip Wuer Is eithsr from freih water draioag* off of 
ths Pracambrlsn ahleldi of North America and Asia into 
tht Arctic Dcaan or fron the injection of "older" con- 
tinental ly derived BEE Iron dssp-sea ■■dmsnts. *• and 
Nd ccncsntrallvns are round lo Incrrase with depth and 
fgg(O) changoa with d.pLb Indicating both varllcnl and 
lateral tranaport procoaaoa from 11 ffarant aourcui. 
This auggaaLi a aurfac* aaurce of Rd and Injection of 
REE into the uatar column Trum duep-Saa Irdlmsnis nr 
largo seals botLom currants with high REF concon- 
i rat Iona. 

J. iJeopliya. Rea., Green, Papar IC'iinfl 

4*l(i Oiitribut lona and witar Haoaon 
BUTTON -HATER C'BSBn V»TI ONS IN THE VENA 
PPACTUNE ZONE 

S. L. EiteraLm iu.b. Gaoloqicnl Survey. Hnnlo 
►ars, -Tatifornis 94025i. P. t. ntscaya. and 
Scar, lay 3- Jacobs 

Th« Vvoa rra-cur* «--na crouvh. at »>•*< 
batwaan J)» and la opnr, n th* west at 

the S609-- imvni duc is siilei at the c654-n 
(aval on ths ease whurs ic incursewts tha 
sail of th* H I d- AC lantlC Fl-'ui-. Tha t rnuqh 
■ a filled with Antarctic liner. ,n Ja>.*r '»ABV- 
with « pnlontial irnperit.irn -.r ' . anl 

salinity of U.hJ ppt. The r-octoT water la 
tharnally well "la-d in a n-sriy r.omodu nous 
layar about * ■) 0 m tr.iii. The -ireac [hick nail 
of this bottv* lavar. a* v .aiparsd wit" me 
Docton-wacor scruct-ir' jt chn watcern 
Atlantic baain. *ay reaull from sr, ha need 
mi tin* inducud t - 1 tnpoqrahic constriction at 
thu west anl of the tracers eons trouqn, A 
hanthic t rsra.-c I ms. wlcn potential 
csmpsrscurs qtalisncs of about '.2 odaq m - , 
is associated with an abrupt moreaia in 
turbidity with depth ac about 1209 mecaro 

,u., > . r,r. It I on. i Invar - r -iam 

-....la r v -. *i t..9i|.v rat-irv ti.imr.ta. snout U.S 
n-la-j n* . lias hstwaan the Psnthic 
tharmoclma abova and tha A ASH below. Tha 
AABW layar whose daptn-ava ra gad suspended 
particulate concentrations rsnqa fron I to H 
U9 L" , is ronalltantly hiqhsr 1 * turbidity 
than the overlying waters. At the eastern 
and of tha trough, 140 a below sill depth, 
vnry low nor thaast war 1 currant velocities, 
with maximum nf 3 em « , were racardad for 

an 1l-day parlod. (Abyssal water, ocean 
turbidity, bottom currents, mixinq). 

J, Gecphya. Rea., Orson, Paopr 7CHS4 

4765 Surface waves, tides and sea level 

TIDES ON THE NORTHERN GREAT BARRIER REEF CONTINENTAL 

SHELF 

E. Uoidnskl (Australian Institute of Marl re Science, 

PKB Ho 3, Townivlila, Q. (BID Australia ). 

Sea level and currem data ara ui*J id shew that, al 
least for the dominant ssnl-dlurnal tides, ths northern 
Areal Barrier Reef Is parneabla to tides, the longshore 
gradients of tha phase and arplltude of tha tide at the 
shalf break are vary small, and the tidal currents are 
controlled hy the shelf batlwwtry. Tha bulk friction 
cnarflclont may be enhanced by the secondary circulation 
around coral raefi - (Tides, tidal currents, Breat 
Barrier Reaf. friction) 

J, Gsophys, Kan,, Orson, Fspsr 3C0330 

Particles and Fields — 
Interplanetary Space 

S330 Elect roongnatlc radiation 

PRODUCTION OF AURORAL RUE g REGION OSEGULARTriBS R 
POWERFUL HF HEATIHO 

F. H. Hibbard {Hsx-Plinak-Instituc EUr Ascooemls, 1411 
Ka t leaburR-Llndau 3, P.R. Garnsoy), E, Nislssa, P. 

Stubbs, H. Kepka and H.T. Rletrald 

ProdoEtlox of loflosphsrlc on* matsr Iresgulsrltlss la 
ths aurarsl ions E region by high powsr ioDO»pb«rlc 
basting bu bseo obiarvid fay mssoa of tbs STARE amoral 
radar. Irreguisrltles wars produced ac night, cm sight 
occasions using an 0 nods hasting vsva ind on two oces- 
slons using sn I nods hasting wive. Th* growth tins of 
ths irregularities is found to bn spproriastsLy 30 s. 
Borstal physical possibilities to explain than find- 
ings are discussed, and a machanlsa Is regBsatnd which 
la closely related to Sete'a nechaalem or quint autorsl 

J^Ge^S*. ■ i Blue, Paper 3A0S22 

5340 Shack wival ' , 

HAVES OBSERVED UPSTREAM OF INTERPLANETARY SHOCKS 
B. T. Tsurutani and E, J. Saith (Jit Prapuliton 
Liboratory, California Inilltule of Technology, 

(800 Oik Oroie Drive, Pasadena, CA 91 109), D, E. 
Jonas (Brigham Voung Uolvsnllj, Physics Department, 
Provo, Utah 84601 ) 

The properties of waves with frequencies ba low 3 Hi 
observed upstream of Ian Mich nunher (£-31 Interplane- 
tary a hqcka are dlicuisad. High frequency emtssiont 
( 0 . 2-2 Hz in tha ipacacrart frame) are ecreionly detect- 
ed Innedlately upstream (< I R a ) of tha Shocks, whare- 
as lower frequency emissions (- 0.05 Ha) are. found 
. to extend upstream to oich greater distances (typically 
10 R b ). - Both anl si Ions are right-hand circularly or 
elliptical ly polarized and ganarally propagate within 
a 15" cone-angle relative to the anb lent magnetic. field. 
The lack of a significant congressional covenant for 
•ILher of these wives It In igreenant:wlth propagation 
parallel to the atmignt magnetic field. Upstream Haves 
are detected principally In association with quasi para-' 
llel q hocks (s« n <65* ). Assuming ths wavas are prop- 
agating outward ttam tha shock,- an expression la derived 
for tha wave frequency in the 1 solar -*>lad. rest frane. 
The waves are found to myi rest-frana f requeue let of . 
0,05-1 Hz and )0 - 3 - ID-* Hz, . Arguieenls are presented 
which' asduda the possibility that the high frequency 
wave ■ are standing whistler mode waves. The most Ilka- .. 
ly sou fee of these emissions Is generation at Lha shock- 

S I CD mV. 'to I .koV cloctroqs and prapBoaLlon. of ihe . 
Iitlar mode wavas. Into Uia upEtraam' region. The ldw- 
' er frequency IQ * 3 *■ 1 0* z . Hz wavai propagate at spasdj 
' atir the AlivM vnlocily, and Ijenc* earmot . outrun Itha 
suparrAlfvtnlc’ shocks, Thasa waves mist fee locally 
ganqrated by platma InltabllltlH In . the upstreiri re- 
gion. GenerMlon. by Landau electrons ft r Ions can bq 


ruled out due to the observation of parallel propaga- 
tion of iho waves. The nosi likely source is 1-10 I mV 
cyclotron-resonant loni propagating away from the shock* 

Iho upstream waves boar many similarities to those ob- 
served in thn Earth's foreshock. The frequencies, po- 
larization, and typical upstream extent are nearly iden- 
tical. It Is also doducad that tna lower frequency 
waves of both regions are generated by Lev tons stream- 
ing away from the shock. Thera are sene differences, 
haxever. Waves upsiroan of Interplanetary shacks ara 
Found to propagate parallel to tho rugnattc field (<15°), 
are non-ccroresslve (ah /ft * 0.25) and are generally low- 
or in anpUtuda, Additionally, there era extraordinary 
Interplanetary events, for which tho scale of thn up- 
stream wave region Is greatly extended (- HOD R* or 
0.04 AU) and the field takes an a more turbulent char- 
acter. The lattor everts should Da of Interest to nod- 
oiling Farmi acceleration or Ions at coll Islonless 
Shocks. 

J. Goophys, Has, , Blua, Paper )A0M0 

5370 Solar wind signal le fit Ida 

DYNAMICAL EVOLUTION OF INTER PLANETARY MAGNETIC FIELDS 
AND FLOYS BETVEEH 0.3 AU AND 8-5 AU: EHTB42NHEHT 

L. F. Bur logo (HASA/C3FC, Laboratory tor Extra- 
terreoirlal Riysloa, Oaonpelt , KD 20771) E. Sahwenn and 
H. Baaenbxuer 

The redial xvelutlon of Intarplanotary nows and 
BBBonlatad magnotla fioldo hetman O.j AU and 8.5 AU wna 
anolyxod using data from Ha Hob 1 and Voyager 1, 
raapaotlvely . During a 70-day Interval In i960 Voyager 
l obierved tw atreima Wilah wppaarad to ba raourranl 
and Hhioh hod little fine atruotwre. The aorraa pond lug 
flown obaarvod by Halloa I warm ouah nora soeplax. 
showing niagtrDua cnall atraama . tranalant flows end 
■hooka as Will aa a raw largo ao-rotatlng atroami. It la 
suggoated that Sn moving to 8 All the largoal norotetlng 
atraaaa swept up tha slower ft ova (tranalant and/or 
corotatlng atrema) and nbooKS Into a raise IveTy tbln 
rag inn In which they noalaaaod to form m single 
larga-fapLltude soapreeaion wave. Va rater to thta 
aonhlnnd proouxs of xuaaplng nnd aaalaaaanae it 
"antra lraont’ . The resulting Inrge-iopl I tudn oon- 

preaslon vave le different fraa that forziad by tha 
steepening of a oarotating stream fren a ooronal hole, 
banause different nous fr«n dlattnot sources, with 
poaalbly different naposttion and aagnatla polarity, 
are broi 4 hl together to Form a Single now atr mature. Aa 
a raault of antraiaaont, aemory of the aauroea and Flow 
configuratlona near the aun la loac. Soall-aoile 
fiat urn ara araead aa tha flown novo outward nod energy 
la tronafarrad Free soil I xsolai to large »alaa bp 
antra traent , Thus in tha outor aolor apatem the atruo- 
tura of tha aolor irind ney ba doatnotad by Large sails 
prsosure vavaa fnoapreaxlana followed by rarmfactlonal 
aaparatod by oeraral AU. Beyond lavernl AU Boat OF the 
cmpTBialnn waves ara nu longer driven by atroaoa, inn 
tna aomprosalon wavei expand frail y. At largm dlatanoea 
f> 25 Au) thij will have Inlaraoted oitenAlvaly with one 
another prod uelng yet another state of the oolar wind, 
with fewer large-aonle non-unl form Lt lex and nore 
anolk-ieala nan-unlForQltLaa, {Hageetle fields, Flows. 
Bhoahe. ooaaia rayai. 

Couphya. Rae. Lett., Paper JLG347 

Particles and Fields — 
Ionosphere 

v.80 wav* Pc up** .in on 

.uialy r ic sotnritci rum ime iwwMh.ivrvcf hi’T-ui. 

■ " •klFPb.Si.r ku'liri.w FuM SVIlEOI-rAL MAV'h MdPA.UTl-W 
nenni* 1 . >repp, Ioio irch C>rp.»rttl-in, 

»[n»« Sir-**!, P.li. Drawer 71 >, Sane* Herburi, 

• 4l I f-.rclla ■) lin'd) 

ih* >|.j* 4 r.ulr eppc.x iniclvn i->r tl.r p'iv*.‘ *tcj'.t'ir* 
funrcl-n 14 .ma-l [.. -.htjln ih* t*-.- It -•!•,. me , m-itu.ll 
. -ih-r 4 n.< |.io-l i-.n P 4o,4u» l.'r xph-Ti.al win- 

pr.,p.,p.t( I or, ilir luxh * flnlcx vlih wilh tr..nonill»r ,-i 1 
r<-..ilvvr |..Ci:«d In fru-ip*-.* ..[-pvxil* «i l«i •>( ll.< 
s I xt> . Conor il milvti-. i-ImIij.ib iro J-rivwl f.-r nw 
'18-0. In Ih* fir, i ..i,u [hi- nn )-<n vlib li f.-p roiinc-.J 
bv u nun, Inul p.jovr «p-;trum uf <l«tT.ir. -tvilltv 

fl'NtnWiOTi ;*rru»pj»4i.ng t. propag Jt I •>« ihr ".*h 
elingltcd lrr*gularlti*9 !• wo-tl-l >-. U r f >r Jn 
oq.UEorlal *atollii* Lin) (>■ * grjun-1 nation, tn the 
eatonJ voaa the ria.lun ,1ab c-analita of iautr->piu 
lontaatlon Irregular it lea. burn caaa* t*k*n tugather 
raprannt th* ext rone* or the rang* ->f ruiuli* co ba 
oipoccad for pr-ipagaeloe through i-inoaphorlc 
f luecu.tieae, eatar wind Irragularlctea or f.vilaaeio* 

F-r both .law [h* .-inpU" z-i-t ll mini. r. i./.ri 
ar* uixpUfiad by uia uf tho thin phaxa-acrewn 
opproxlnarloo ca obtain uiaf-il mulcti: ciprnn.oii fur 
r *e wall aa the reeulting i-opulae roopvna* funciien. 

It la ahovn that Che Inpulea rvapaaae co a transo.ttxd 
power Jalta fuoct ion reducai to an axpeiantlal f-n« le 
rho lletr of it rung -li If race ton and lo * Gaunt an fora 
in tho geamarrlcal optica limit. The Gtuinin Fora 
eorreapanJi tu puloa w*nJ*r while the e.ponrnt ial f-rn 
corraapauda ra diffractive spreading produced by 
multipath uffeflta. The ralationeblp batueen the 
genarallaad power epactrua and rha impulaa reapanae 
function la given and raault* are praaentad f«r the neao 
[in* Jala* and lias delay Jitter. The accuracy of Ida 
thin phaaa-acraen calculation of thaia quanrlclea la 
Invaai [gated In decal L. Hctnrl 1 lation, tine delay 
jitter). 

Red. Set-, Papar 3S04G* 

Particles and Fields — 
Magnetosphere 

573b Hagnatotail (Equilibrium btructuraa) 

SELF-CHI S 1ST ENT HACKFTOTAIL TBEGRVi EQUILISRIUH 
STRUCT DEES INCLUDIHG UtBITRART VARIATION ALONG TUB 
TAIL AXIS 

Wolfgang Swtugmann ([nolLtuT far Thrortrlecha Phy- 

■ 1k, Ruhi-UnivataltSt Botbua, 4630 Bncbuo I, Tad. 

Rap. of Garnery) 

The it If -const atenr chtory o-f tha quiet cagneto- 
tall la axtandad tn two-dlmanalona] at at It aquili- 
briiua configuration* with arbitrary variations in 
two cartesian space dlcanaiona. For the caaa of 
negligible praaaura Bpiiotrspy and small pinna 
flaw valoCitUe, lalf-conaLiiaat theory laid* to 
a non-linear equation, which la eolvad nuoarlcal ly 
and analytical Ly [or several xpemlal caeai. To de- 
fine canditioua. wo uaa tba va airly twc-dizvenalonal 
megnetotall theoty by Bin at Si. 11975) to fit tha 
till region to the entire maanelospbera . Vo in- 
voBtlgata the influanca of houivdory conditions and 
(Ind that small changoa of boundary values causa 
the equilibrium to Com aacillatory a true cure* with 
magntitic Lalarida in tho plasma ahaat. Thii model la 
able to explain structure! obiarvid an tha quiat 
Dignataiai.1 aa equilibrium phe nontax. BaxidiB choxe 
tall-llka solutions. Chare waiBCB anolhtr clan of 
equilibria which la a table agolnsx all tvo-dinan- 

■ ioaal petturbacions. Thexe oolutloat ha v» ona neu- 
tral point, chop con tale leas anvrgy rhxn tha tail- 
llka Boluctoni, thn dlffannca of energy bolug nf 
the es* order si rha energy release Ln a tilgiYQtO- 
apharic aubatore. (magrolacall equilibria, nogno- 
toapharlc plains- sheet). 

i. Geephys, Row., Rise, Paper 3A0534 

5755 Flnama XnatebUltlem 

ELECTION CURRENT OUIDPTIOH A 8 D PARALLEL 

ELIOTRIC FIELDS ASSOCIATED KITH BL8CTA0- 

STATIC lOH CYCLOTRON HAVER 

A. J. Lang and H- JaaheoT (PbyaEae 

Dopirteanc, Unlverelty of Callfniala - ' 

Irvins, Itflqa, California 93717) ' 

Observation! ere ptseanted epmaeralng 
earrsat driven also trasta t lo loa ajaldlren 
(EIC) wavas prodtlcad In a col 1 Lsloa I tea , : 
highly lonlsmd Laboratory plains ip which 
both len aad slaatraaa ere magnetLiid, An 
elaatroatatlo analytar le oud ta show, for , 
the, Tirol time, algolflcant aleeered (lux 
dlfduptiort by thn' potsnr lal wall nt largo 
sapl Ituda 8 IC wave qi thin effsat nia ha 
. Lucorpruted aa trapping' eE tha nlmatrona. 

RaLa t innablpa betwefn maaaarad Values of tha 
Leo daoalty- (loqtlna t Lena (zTo/o), DOc'aalirad 
wa*« pecaatia lo (a^/T ( ) and thn degree oC 
eleetron trapping tgrio With a elnple model, 
deeprlbleg eleetron trapping In loa density 
cavities- Anoeelatad with trapping of ooro 

- titan SDK ial-eha electron dlntrlb^tlon la the] 
axis tanas of ■ weak alee lets .field pare l lal 
to tha anrerhal aaguotlp- field atad . mxtaadleg 
axially aeea thouaanda el Dabya langtbo. ))■ 
ilgnlfloaiica of theae oboarvotLoot, with 

- particular ra F arenoa to. RIO node bahavlor sod 
.' the auroral acaeleraclea- memhamlne,. le ' 

dlasoared. (Lahorotp.ry , trapplag, II C wires a, ,' 
1 paciltol alsotrio f loldo). 

J, Qupbyo. Ida,, Blua, Paper 3ACK63 •' 



